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ANNUAL MEETING 


The annual meeting of the Amer- 
ican Welding Society will be held 
on April 22nd to 24th. The Meetings 
and Papers Committee are exerting 
every effort to make this meeting a 
success and the greatest in the his- 
tory of the Society. Some novel 
features are under consideration in- 
cluding a Smoker at which there 
will probably be shown a moving 
picture and also at which there will 
be provided an opportunity for all 
of us getting together and in an in- 
formal way to discuss the affairs of 
the Society. As usual an annual 
dinner and inspection trip will be 
scheduled. The complete program 
will be published in the next issue 
of the Journal. 


WORK OF THE AMERICAN 
BUREAU OF WELDING 
HIGHLY PRAISED 


In addition to acting as the Weld- 
ing Research Department of the 
American Welding Society and the 
Division of Engineering, National 
tesearch Council, the American Bur- 
eau of Welding has among its mem- 
bership representatives from some 
twenty other interested engineering 
and scientific organizations. One of 
these is Engineering Foundation to 
which the Bureau submits annually 
a report of progress. The represen- 
tative of the Engineering Foundation 
on the Bureau is Dr. D. S. Jacobus, 
Advisory Engineer, Babcock & Wil- 
cox Company. Dr. Jacobus states 
that those present at the meeting 
of the Engineering Foundation were 
considerably interested in the report 
of the American Bureau of Weld- 
ing and the Chairman of the Board 
requested Dr. Jacobus to convey the 
good will of Engineering Foundation 
to the American Bureau of Welding 
and its appreciation of the progress 
that has been accomplished. 





INDEX TO JOURNAL 

With this issue each member of 
the American Welding Society should 
receive the copies of the Indexes 
to Volumes I and II of the Journal 
of the American Welding Society. 
These indexes have been prepared 
in order to facilitate references to 
the papers published by the Society 
in its Journal. 

A few bound volumes are pre- 
pared each year which are sold to 
members at $5.00 per copy and to 
non-members at $10.00. Members de- 
siring this permanent record should 
place their order at once before the 
supply is exhausted. 

It is also suggested that these 
indexes be used in convincing pros- 
pective members of the value and 
benefits which may be derived from 
joining the American Welding Soci- 
ety. 


SOCIETY FACTOR IN EXTENDING 
WELDING 

The influence which the Society 
exerts in extending the use of Weld- 
ing is examplified by its recent act- 
ivities in assisting the Board of 
Standards and Appeals, of New York 
City, to draw up a proper code gov- 
erning the use of welding in the con- 
struction of fuel oil storage tanks. 
in bulletin No. 49 of the Board of 
Standards and Appeals dated Dec. 
4, 1923 there appears under Rule 6 
covering “Material and Construction 
of Tanks for the Storage of Grade 
A Fuel Oil’, paragraph 6 of Section 
1, which reads as follows: 

“All tanks must be riveted and 
caulked, or riveted and _ welded. 
Flanges or other pipe connections 
may be welded. All caulking shal) 
be done with round nose tools and 
without injury to the plates.” 

This rule does not permit the use 
of welding alone, aithough compet- 
ent authorities agreed that it is not 
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only reliable but the 
to use in 
tanks. 
Thru the influence of the Society 
and individual members thereof this 
section was completely revised at a 
public hearing before the Board of 
Standards and Appeals held on Jan- 
uary 28, 1924. These rules provided 
that all tanks must be welded, riv- 
eted and caulked or riveted and 


best process 
the fabrication of such 


welded. Flanges or other pipe con- 
nections may be welded. The sec- 
tion dealing with welding is given 
below. 


Much credit is due to the Bureau 
of Standards which was represented 
before the Board on several occas- 
sions by Professor H. L. Whittemore 
and also to Mr. Michaels, Engincer 
of the Fire Prevention Bureau for 
his industry in guarding the accur- 
acy of the rules prepared under his 
supervision. There are many install- 
ations involving hundreds of thou- 
sands of dollars awaiting the enact- 
ment of these rules. 

Section 4 Welding 

(a) Where welding is to be used 
for a part or for the entire tank, 
the tank shall be fabricated as re- 
quired under Rule 5. 

(b) All welded seams of plates 
shall be lapped or butted. When 
the joint is a lapped joint, the sheet 
shall be lapped not less than two 
inches and welded both inside and 
outside, The plates shall be pulled 
up tight metal to metal before weld- 
ing and kept tight together during 
welding. Both inside and outside 
welds shall be of full 45 degrees fil- 
let. 


Where a butt joint is used, it 
shall be of 90 deg. double V type 
welded both inside and outside and 


reinforced to a total thickness of at 
least one and one-half times the 
plate thickness. 

(c) All heads shall be flanged, 
the straight part of the flange being 
not less than as follows: 

For 3/16 inch heads, 134 inch flange 
For % inch heads, 2 inch fiange 
For 5/16 inch heads, 2 inch flange 
For ¥% inch heads, 24%4 inch flange 

For heads over 120 inches diameter 
the flange shall be increased in 
length by one-half inch for each in- 
crease in diameter of 2 feet. 

Where heads are set into the shell, 
they shall be a driving fit and the 
shell shall fit the head closely ali 
around. If of over 1,100 gallon cap- 
acity they shall be welded inside 
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and outside with full fillet welds. 
If of 1,100 gallon capacity or less 
and not over 48 inches in diameter, 
welding on the outside only will be 
sufficient. 

Where the heads are butt welded 
to the shell, the head welds for 
tanks of 1,100 gallon capacity or 
less and not over 48 inches in diam. 
eter, shall be of the 90 deg. single 
V type welded entirely through and 
reinforced not more than one-quar- 
ter of the shell thickness. For 
tanks of over 1,100 gallon capacity 
the head welds shall be of the 90 
deg. double V type welded inside and 
outside and reinforced to a _ total 
thickness of not less than one and 
one-half times the shell thickness. 

(d) Where the tanks are made 
up of two or more rings the welded 
longitudinal joints of adjacent sec- 
tions shall break joints. At no point 
of a butt girth joint shall the sheet 
on one side be offset with the sheet 
on the other side in excess of one- 
half of the thickness of the plate. 
All butt girth joints should be welded 
inside and out and reinforced to at 
least one and one-half times the 
plate thickness, except that for tanks 
of 1,100 gallon capacity or less and 
not over 48 inches diameter, in which 
they may be of the same construc- 
tion as the head seams. 

(e) Where braces are welded to 
the plates the welding shall be done 
in such a manner as to develop the 
full net sections of the braces; in 
other words, the brace will break 
before the connection will let go. 

Braces made in more than one 
piece shall not be joined together 
by any method of welding.” 





FRANCIS JOHN NAPOLITAN 

Francis John Napolitan, member 
American Welding Society died 
January 6, 1924, in St. Mary’s Hos- 
pital, Orange, N. J., where he was 
receiving treatment for abdominal 
cancer, the malady being disclosed 
only three months prior to his 
death. 

Mr. Napolitan was Engineer in 
Charge of the Apparatus Research and 
Development Department of the Air 
Reduction Sales Company, under the 
supervision of Mr. Herman Van Fleet, 
Vice-President and Operating Mana- 
ger, at the Company’s factories and 
laboratory in Jersey City. 

Few men in the oxyacetylene weld- 
ing and cutting industry, and none 
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of his 
nition 


age, had obtained the recog. 
which was rapidly being ac- 
corded him as an authority in the 
research and development work that 
made marked progress in the 
industry during the past few years 
His enthusiasm and broadening ex 
perience in both metallography and 
mechanical design, with the oppor- 
tunities afforded by connection with 
in organization that is both promi- 
nent and progressive in the industry 
seemingly destined him to be a 
foremost authority in his work. 

He acquired valuable practical 


has 


experience with the oxyacetylene 
process of welding and cutting, first in 
the employ of the Cave Welding Com- 


SECTION 


Philadelphia 
The January meeting of the sec 
on was held on the 2ist. Mr C 


W. Bates presented an address or 


The Central Station Company and 
Welding Industry The loads of 
various companies using energy were 
inalyzed including three oxygen pro 
ducing companies and several large 
manufacturers of welding parts who 
nade extensive use of electrical en 
ergy it wa proven that the gas 


producing companies ictually require 


wice as much electrical energy as 
ised by electric welding equipment 
companies 
Chicago 

The February meeting of the 
Chicago Section was held on the Ist 
Mr. Henry S. Mann of the Metal and 


Thermit Corporation 
per on the 


presented a pa 
‘hermit processes and the 


uses thereot He was followed by 
Mr. K. Llewellyn of the National 
Tube Company who talked upon the 


manufacturers of oxygen cylinders 


Lantern slides and moving pictures 
were shown in connection with this 
latter paper The meeting was very 


interesting 
tendance. 
Pittsburgh 


About fortv were in at 


The January meeting of the Pitts- 
burgh Section was held on January 
Sth in the Fort Pitt Hotel Mr. S$ 


W. Mann of the 
f H. Kleinhaus 
i papel on 

which 


Welding 
Company 


Department 
presented 
Welding 


Pret ision 


was illustrated by lantern 
slides. This paper was published in 
the January issue of the Journal 
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pany, Springfield, Mass.. under the 
tutelage of Henry Cave, A. S. M. E 
a pioneer in the oxyacetylene indus 


try, later coming to the Davis-Bour 
nonville Company, with Mr. Cave, in 
1916, continuing with that Company 
in its Engineering and Research De 


partment until the Davis-Bournonville 


Company was merged with Air Re. 
duction Sales Company, in 1922, and 
was with the latter Company until 


his death 
Mr. Napolitan 


was born in Bridge 


port, Conn February 8, 1897, and 
lived in Jersey City, N. J. He mar 
ried Helen KE. McGuire in 1922, and 
is survived by his wife, his mother 
two brothers and one sister of Spring 
field, Mass 
ACTIVITIES 
New York 

The February meeting of the New 
York Section was held on Feb. Lith 
Mr. A. F. Keogh, Manager of the 


Welding 
an interesting 
ements That 
in Organizing 
Managing and 


Sound Company presented 
‘Various El 


Considered 


paper on 
Have to be 

Financing 

Operating i 


Equipping 


Success 


ful Job Welding Shop” The ani 
mated discussion which followed 
showed the wide interest in this sub 
ject by members of the America! 
Welding Society Mr. Cc. J. Holslag 
presented ‘The View of the Welding 


Equipment 
Welding 


slides of 


Manufacturers to the Job 
Shop and showed some 
sue essful 


large repairs by 


electric are welding About 45 peo 
ple were in attendance 
Northern New York 

The January meeting of the North 
ern New York Section was held on 
January Sth in the Edison Club Hall 
4 paper written by Mr. H. R. Penn 


ington of the Transportation Engin 
poration of Chicago, 
was unable to be present 


by Mr. Edward W. 
American 


eering Cor who 
was read 
Bradford of the 


Locomotive Company at 


Schenectady Mr. Pennington ex 
plained the application of arc weld 
ing to truck parts of freight car 
such as bolsters, couplers, truck 
sides, coupler bodies and knuckles 
and described a recommended prac 
tice for such repairs. Various point 
in the papers were illustrated by 
photographs and blue prints 


Mr. W. M. B 


Specialist of the 


Brady, Ar« 
Chicago 


Welding 
office 
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the Transportation Engineering Com- 
pany gave an interesting explanation 
of the uses to which are welding 
may be put in the construction of 
new locomotives and in the repair 
of those which have broken in ser- 
vice. 

These applications covered the 
staybolts in new boilers, tender tanks. 
toolboxes, steam and sand domes. 
repair of crown sheets, flues and 
mud rings, frames and moving parts, 
and attachment of automatic stokers 
Each of these various applications 
was illustrated by slides and com- 
plete details as to time required, 
amount of materials and cost were 
given by Mr. Brady. 

It is interesting to note that the 
American Locomotive Company has 
just completed a complete arc welded 
locomotive tender with a capacity 
of 15,000 gal. of water and 20 tons 
of coal. There were about 45 present 
at the meeting including represen. 
tatives of the local railroad shops. 

The next meeting of the section 
will be held on February 12th at 
Schenectady when Mr. E. M. T. 
Ryder, Way Engineer of the Third 
Avenue Railway System, New York 
City, will describe the work which 
is being done by the Committee on 
Welded Rail Joints of the American 
Bureau of Welding 
Cleveland 

The January meeting of the Cleve 
land Section was held at the Hotel 
Winton on January 15th. This was 
i joint session with the Cleveland 
Society of Engineers. Mr. Mills of 
New York presented an address on 
“Radio”. Smokes were distributed 
at the meeting 

The February meeting will be on 
the subject of welding of non-ferrous 
metals Mr. C F. Nagle of the 


lfne A: W. S {february 


Aluminum Company of America will 
talk on the aluminum phases of ‘the 
subject. It is also planned to have 
a speaker on copper and _ brass 
welding. 
San Francisco 

The January meeting of the Sec 
tion was held in the Engineers Club 
on January 18th. Mr. C. A. Britton 
in charge of the welding at the 
Moore Dry Dock Company gave some 
interesting facts from the view point 
of an experienced welder and condi- 
tions which effect the fusion welding 
industry. 


Boston 

The January meeting vf the Boston 
section was held on the llth. Prof 
A. S. Kinsey of Stevens Institute 
and also Advisory Engineer of the 
Air Reduction Sales Company, pre 
sented an interesting lecture’ on 
“Cast Iron Welding”, illustrated by 
slides and microphotographs. A new 
moving picture on “Automatic Ace 
tylene Welding and Cutting of Cast 
Iron and Sheet Steel”, was also- pre 
sented. The February meeting will 
be held on the 8th at which time 
Mr. C. A. McCune, Research Engineer 
of the Page Steel and Wire Company 
will present a paper on the “Ap 
plication of Welding High Carbon 
Steel” At this meeting Mr. S. W 
Miller, Advisory Service Engineer 
Union Carbide and Carbon Corpora. 
tion, will present a paper on the 
‘Development of Acetylene Welding 
Due to Modern Engineering Re 
search”, 

The March meeting will be ad 
dressed by Mr. W. G. Winsor, Prop 
Rhode Island Welding Company in 
their Providence Plant. The subject 
will be “The Job Welding Shop” 
Its Problems and Their Solutions” 
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THE JOB WELDING SHOP SHOULD BE MORE 
THAN A REPAIR SHOP 
S. WADE* 

A comprehensive discussion of the job welding business would 
require a small book, for there are almost as many types of shops 
and owners as there are welding shops. Frequently, oxy-acetylen 
welding is done as an adjunct to some other line of business, such as a 
small machine shop, garage or blacksmith shop. In most such in 
stances, job welding alone does not produce sufficient income to 
justify a plant devoted primarily to this class of work. 

There is a possible and logieal explanation for this condition. 
although there is seldom a real cause for its continuance. The 
chief reason is that a job welding shop in a small town depends for 
its work almost entirely on machinery breakdowns—the work is near 
ly all repair work. In an agricultural community, for instance, the 
job welder’s work for a day will include such jobs as repairing 
malleable and cast iron parts of farm implements, a few repairs on 
home utensils, automobiles, ete. But days oceur when nothing breaks 
and there is nothing to weld. Hence, there is a temptation on the 
part of the owner to look upon the welding equipment as an ac 
cessary tool which must wait for work to come to it, and not as an 
active creator of income. 

There are many job welders in small towns who make an actiye 
and well planned campaign for new business and are thereby eh 
abled to increase their business appreciably. One of the best fields 
for selling the job shop’s services is found in manufacturing special 
appliances by the oxy-acetylene process. A community is rarely 
large enough to support a job welding shop that has not also sev- 
eral other industries. Even agricultural centers have dairy plants, 
condensed milk factories, grain elevators and canneries. A _ vast 
number of these factories are too small to maintain their own weld- 
ing equipment. Therein lies the job shop’s opportunities. 

Witness an example of the sort: Lewiston, Mont:, (a town of 
about six thousand people) is located in a new oil producing country 
and has one of the state’s first oil refineries. At Lewiston is also 
located the Main Motor Company. In connection with their busi 
ness of auto repairing a considerable amount of oxy-acetylene 
welding is necessary. The latter provides a good portion of the 
shop’s income. This is due to the fact, no doubt, that their welding 
equipment is of the best and their experience qualifies them for al 
most any kind of welding job. 

Recently the local refinery was in need of a special piece of 
equipment. Knowing that kind of work being done by the Main 
Motor Company, the refinery manager was easily convinced of the 
advantages of fabricating the device by the oxy-acetylene process 
The part required was what is known as a baffle tower. These 
towers are used on the vapor line between the oil still and eondens 
ing boxes, and serve to separate droplets of liquid from the true 
gases. The former collect on baffle plates and drain back into the 
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still The true gases go through the towers and into the condensers. 
where they are cooled and converted into a liquid. Briefly sueh 

baffle tower consists of a long vertical evlinder with thin plates 
like shelves eoming from alternate sides This forees the vases To 


traverse the tower in a zig-zag path 


As a result of the job welders recommendations. an initial 
order was placed with him for eight of these towers The illustra 
tlon gives a good idea of the exterior. They were made up from 














Fig. 1—Welding Baffle Towers 





20 foot oil easings. The Ye inch steel baffle plates were pul 
through 3/16 inch slots cut in the easing with a blowpipe. Thes 


were dipped downward four inches, and extended to within 2Y i 
inches of the opposite wall of the casing Holes were eut wher 
specified and 6 ineh and 2 inch nipples welded in The top was 


eut out and welded to form the dome and a 30 in. square steel plat 
welded on for the base. Anehor bolt holes were eut in the base plate 
and the job was complete All of the finished towers’ wet 
tested in the shop and were found entirely satisfactory. Each eon 
and 30 feet of welding, in which the ox) 
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tained SS feet ot eutting 
iwetvlene process was utilized exelusively 

Detailed deseription ot these baffle towers 1s not given with the 
dea that every shop will find similar work to do, although there may 


be manv suel opportunities It does however. indicate the possib 
ties of profit for the small job welding shop, if it takes advantag 


f the opportunities whieh are open to the enterprising owner 











THE JOB WELDING SHOP 
A. F. KEOGH#+ 
ualifications of Owner, Manager or Foreman 

The owner or manager of a successful job welding shop must be 
a welder and be familiar with the various forms of welding. He 
must be absolutely impartial to all forms and types of welding. 
He must never have the thought that because he happened to start 
in the welding field by the electric are process, that, that is the only 
type of welding to be employed, or vice versa, if he happened TO 
start in the Oxy-Acetylene or Thermit Process, that he would be 
commiting a crime to use any other method of welding on a job he 
knew was unsuited to his process. 

Any welder in a shop or any place where welding is used; for 
his own sake and for the good and advancement of welding, must 
remember, that every process of welding in use today, has its proper 
field and is a Godsend to the industry in general. Let us thank 
those who have worked so hard and so faithfully to develop these 
processes for us, and also those who are still faithfully giving their 
best, to improve them. 

The next essential is, ‘‘Don’t be afraid of hard work.’ If you 
are, then don’t ever start a Job Welding Shop. If you ean qualify 
on the requirements brought out, and if you feel that for the first 
five years, you are willing to sacrifice your time, patience, nerves, 
ete, and are willing to work long hours, then you have one more 
essential in your favor. The Job Welding Shop is a job of sae 
rifice most times and you are at the beck and eall of all whom you 
serve. 

Organization. 

I should have mentioned before that [| am not trying to use 
as a model a very large Welding Company but am trying to use 
as a model a medium, or small sized company, to start with. First, 
we have the Head of the shop, Owner, Manager or what ever we 
might wish to name him. He should be the man who is familar 
with the process, able to estimate and supervise work, have a good 
mechanical knowledge, (the bigger and broader, the better), have a 
working knowledge of metals and their characteristics and some 
ideas of mechanical drawing. He must be fair, honest, trustworthy 
and above all, human: possess personality and be progressive. Next 
we have the Foreman, who must be a good welder of varied experi 
ence, honest, likeable and fair, also impartial to all processes. He 
is the man who represents his company a great many times and the 
impression he leaves on customers, can help or hurt a lot. Next 
ve must have another good welder and if the foreman is a Gas 
man, than the next man must be Electric, or vice-versa. Then we 
must have our third man. The choice of this man will always be 
lifferent among shops. Only time and experience will teach the 


roper selection. because there are so many things dependent upon 


nim. The ty pe of work and loeation deeides this largely because 
*Presented at the February, 1924, meeting of the New York Sectior 4A W.S 
Manager, Sound Welding Co 
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in this skeleton organization I am building up, there are many duties 
to be taken care of that will fall largely upon this third man such 
as chauffeur, helper, ete. Much eare should be given to his selec 
tion. Next we must have a combination Book-keeper-Stenographer 
to handle the clerical work and records. The success or failure 
of a shop depends a lot on this branch of the business, and no sys 
tem installed, can be too good. This gives us our organization. 
Before I go any further, I wish you to know that the suecess of the 
shop depends on these men and their honesty im all dealings. Being 
honest and conscientious, they do good work and their work is your 
recommendation. 


Capital. 

This depends entirely on what equipment you desire and how 
large you want to start. I shall outline the equipment for the type 
shop I have in mind and then tell you the cost. First is required at 
least 3 complete sets of Oxy-Acetylene equipment, cutting and weld 
ing, next 1 Portable Electric Welding Machine, gasoline driven, 1 
one and a half ton truck for equipment and heavy jobs, 1 shop Elee 
trie Welding Machine, 1 light car, Ford type for running around 
und estimating, delivering, supervising, ete., 1 Gas Preheater, 2 
Weldng Tables, (1 Elee. and 1 Gas), 1 work bench, 1 Post Grinder. 
” Portable Grinders, 1 Electric Drill, Chain Hoist and Handling 
epuipment and mise. Hand Tools. This does not appear to be 
much equipment because I have named only the big things. The 
smaller ones too numerous to mention, yet all of them important 
und necessary, add to the cost. For this equipment and enough 
working capital (you must bear in mind that it will take about six 
months before any money will come in to amount to anything,) you 
will need about $15,000 to start with. 


Location 

As much as | have heard on this subject, it still remains to 
me a gamble. There is an old adage that says, ‘‘Make something 
«xvod in the wilderness and the world will make a path to your door,’’ 
but I say, you will make that path yourself, until you and your 
shop are known, and then the world will widen that path. The only 
thing I can say about loeation is,-if you want to specialize, get into 
a district that has the kind of work you want. For imstance, for 
automobile trade, get into the automobile district; heavy machinery, 
get into the manufacturing or printing districts; for the boiler 
trades, or tanks, get into the district where they are centralized 
Locate with this in mind. New York City. is a very good example 
for this problem, because as a general rule, you will find that prac 
tically all of the different industries are situated close together. If 
general work is wanted, get into a town or district just building up 
and build with that town or district. 


Handling Customers. 

There are a great many things that come up in handling cus 
tomers, and right here it might be said that personality counts as 
a big factor. You will find some you can never please, but after 
all, they are human and if you will try to be a little diplomatie and 
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lend every effort to please, you will find yourself coming out 0: 


most of the time. Of course, the first thing you 
your customer’s confidence. There have 


op 
must do is to win 
been in the past, just a 
few first class and conscientious shops and they have been an 
to the industry in general. They are the ones that 
the other hand, there have been and still are a great number of 
shops in existance, that are a detriment to the industry 

their inferior workmanship and enormous prices. Due _ to 
ferior work, the public today is very skeptical. When | 
a few years ago to solicit welding service, I was met 
with remarks such as these: well we don’t have any welding done 
because some time ago we had this or that broken and so and so 
welded it. We paid so much for the job and the money spent was 
wasted. We had to throw it away and buy a new one We lost 
the time taking it out, reinstalling it and then 


4 
Asse T 


remain, but on 


because ol 
their in 
went oul 


on every side 


doing the work all 
over again. We did not care much about the price but not to have 
received any satisfaction is what hurt, and since that time we 
buy new, anything we break as we have lost all faith in 
welding. We believe all welding and all welders are alike. Now 
these people unfortunately have had a sad experience with their 
first job and if on the other hand, they had gone to a good reliable 
company, the story would have been different. Therefore, you 
must strive hard to overcome this handicap and it can only be 
done by honest dealings and good workmanship There is one 
thing I would like to see happen among the Job Welding Shops 
ind that is, that they become better acquainted with one another 
If the good shops understood one another in a friendly way, [I am 
quite sure there would be much good come from it, because there are 
many things that are of interest to these shops, that one could be 
of service to the other and all would benefit from the contact m 
the end. Let us get together through the common bond of ‘* The 
American Welding Society,’’ and try to understand one another 
It seems odd to me that most shops never know the other fellow 
nd I do not doubt that there must come to each one at some tims 
r other the same thoughts and feelings that come to me and they 
ire, ‘‘What kind of person is. this man or company, my fellow Job 
Shop worker’. Why not get some of the real feeling which 
seems to have been lost sinee our return from France and which 
eaused each in olive drap or blue to eall the other ‘*Buddy’”’ Lets 
vet rid of a lot of this mysticism that seems to prevail about a Job 
Welding Shop and teach the public that it is not a mystery but 
a highly skilled art and science. By doing these things, we can 
help each other and advance welding to a far greater degree and 
we shall all be the happier. 


Getting Business. 


In all my experience, I have found that there is only one way 
of getting business and that is, by personal solicitation. After you 
have tried to convince a man that your shop has the proper men 
and facilities to handle his work, the next thing is to gct his first 
job, do it well. give him prompt service, charge him a_ reasonable 


et 


| 
| 
) 


a eat 
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price and you are then assured of a customer. I find from my ex 
perience, that some of the inferior shops have received jobs and 
have cut the price to almost nothing, feeling that they were putting 
out good bait and the customer would return. Sometimes he has 
but the cheap price that has gone out as an incentive for his 


return, has acted as a boomerang. The customer gets his seeon 
job done at the same shop and when he is charged for it, immedi 
ately compares both jobs according to price,'and our foolish shop 
loses a eustomer It would have payed dividends had he plaved 
square with both himself and customer at first, by having 

standard price It requires about four or five vears TO establis} 


a Welding Shop and if vou have lived up to high standards du 
ine that time. there is no doubt. but what vour suecess will 


assured 


idvertising 


This is a matte) f opmion, and will require a lot of exper 
ence before the best results eal be obtained. as all advertising 
costly and most of it a gamble. A man starting im business, wit 
limited capital can not afford to gamble, but we all know that 


pays to advertise, vet we must pay to find the right kind of ‘ad 
vertising The best and Oneiy re; | n lvertisement a satistes 


customer 


Handling Outside Jobs 


It has been my experience that this phase of th rk can 
be handled expediently one way. and that is, when you receive 
phone order or any other kind of an order to do work outsid 


e 
14 


the shop, vou should immediately go to see the work yourselt 








send your Forman -to look it over and report whether it is a G 

or Electric Job. If not, vou will find that time and money 

be lost from this source As an instanee, | was ealled to the offi 

and yard of a contractor who handles and maintains thousa 

of dollars worth of equipment He told me of a broken part 

a Steam Shovel and asked me to send an Eleetrie Welding Mace! 

to the other end of town at onee to repair it. I asked him 

was Cast Steel He said ‘‘Yes.’’ but to be sure, | shall find 

from my master mechanic. He called the master machanie vl 

verified the statement l asked him how he knew tt to be Cas 

Steel. Growing quite indignant he said, ‘“‘I have been in thi 
business twenty years and should know.’’) We arrived on the 

and found Cast Iron. After much telephoning, we finally got 1 ; 
large Casting disassembled, brought it to the shop, preheated 1 ; 
welded it, wrapped iT in asbest a. rot 11 back to the snovel § 


o’elock in the morning. When it is an. outside job, go and se 
1¢ first 


/ 


Ghuranteeing Jobs 


This seems to be a bugaboo among shops and | can no 


why, it should be. The only reason a man asks for a guarantet 
is because he is skeptical It is his first job Why should we 1 
cuarantee all jobs. If we can not, there is no use in attempting 


it We can not euarantee against accidents. nor,-against abuse, but 
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we can and should guarantee all work properly done, for we know 
it is all right and need have no fear of it 

Supplies. 

A Job Shop should earry a full line of welding materials, not 
too much of any and should not be loaded up with exeess. You 
should not listen to Salesmen of inferior companies, telling you 
they have something cheap and allow them to mislead you’ and 
load you up. If a Job Welding Shop will deal with the standard 
companies who are reliable, they will find thev need not 


carry 
big stecks of supplies, because these companies maintain 


a rood 
service and can supply you with a fresh stock in 12 to 24 hours 
or less according to location, and you are assured of uniform 
quality and price. 

Dealing with Salesmen. 

I find no matter how busy you are, you can always greet the 
salesman with a friendly greeting and hear his story. These men 
are busy and don’t want to waste your time but if they are real 
salesmen, your time is not wasted, because they are the real mes 
sengers of contact in the industry and from them, one ean get 
many little items of interest and ideas that have been carried out 
elsewhere. Treat them courteously and you both gain from the 
contact. 

Cost Accounting. 

A Job Shop must have a cost accounting system to find out! 
where it is going and it is just as essential to a shop as a compass 
is to a ship. Without it, the rocks are ahead all of the time. One 
of the wire companies very graciously gives a sample cost ecard 
for every individnal job, gratis for the asking to -their customers, 
and they are well worth the effert of securing them 
What a Job is Worth. 

There is no job that comes into the welding shop that is worth 
less than one dollar. I ean hear lots of criticism of this, but 
when you figure your overhead, the cost of material, welder and 
helper’s time and how many people handle this account before it 
is a finished transaction, then you will agree with me. It would 
be one of the best things that could happen to the Job Welding 
Shop, if they would all get together and standardize prices. I know 
of Job Welding Shops who tell customers, they charge $3.00 per 
hour for welding outside the shop. When they do that, they are 
cheating themselves and there is no reason for it. In charging 
for work in the shop, to be fair to all, you must charge time, 
material. overhead which is a big’ item, plus profit. The same is 
true of outside jobs, plus transportation and travel time 


Hazards. ; 

In connection with the Job Welding Shop, there is always 
the chance of hazards, such as fire, explosion, physical accidents, ete 
That is why insurance rates are so high for Welding Shops. Of 
course all rood standard equipment purchased _from reliable com 
panies, is made with this thought always in mind, “To do every 
thing to keep accidents down to a minimum. Yet, there is 











I4 OURNAL OF THE A. Hu , | February 


always something happening unlooked for. For these reasons, the 
Fire Department, Bureau of Combustibles, demand of you before 
viving you a Combustible permit, a copy of your Compensation 
Insurance Policy. A shop must also pass the Fire Department 
inspection and requirements, which are very rigid, and each 
welder must have and carry on his person, a permit to operate 
combustable gases. 


Credits. 

This is one thing that the shop must watch closely, and can 
not give enough attention to. It costs money to earry accounts 
You have to meet all your bills promptly to stay in business and 
you want your money promptly too. All shops starting, are very 
lenient in this respect, and from this, nothing can be gained 
When a customer fails to meet his obligations in thirty days to 
you, you will find out in very few cases, that there is a good 
reason. I have made the sorry mistake of letting accounts run, but 
in the end, you lose your customer and your money too. With re 
liable companies, a regular written order and thirty days is O. K 
but ordinarily, get the money C. O. D. and keep your customer 


Extra Help. 

There is just one thing more I would like to say and that 1s, 
when a shop has a rush, it needs more men, and as you already 
have your skeleton organization and sufficient equipment, it is very 
easy to put extra men into this organization. The newspaper gets 
an ‘‘Ad,’’ and the next morning you have an assortment of Wel 
ders. Here your trouble starts. It requires great skill to pick the 
good ones 


Conclusions. 

My real reason for writing this paper is to offset any 
illusions there may be or has been among my fellow welders, who 
anticipate starting a Job Welding Shop. Another one is, to try 
to ereate a better feeling and understanding among Job Welding 
Shops. 








TRAINING COURSE FOR ELECTRIC ARC 
WELDERS 


FOREWORD. 


The study of the work of an are welder was made by the commit 
tee on the Training of Operators. The committee has held several 
meetings at which most of its members were present. The same 
general principle has been followed as in the case of gas welding 
Owing to the wide difference in the equipment and methods used 
in are and gas welding, it is necessary to prepare two separiute 
manuscripts, the one having to do with are welding, and the othe 
with oxy-acetylene or gas welding. The material in this bulletin 
relates only to the work of an are welder. 

The committee has analized the job of an are welder and 
classified the material into the information and training which a 
successful welder must possess in order to become an efficient work- 
man. The information contained in the bulletin will be of service, for 
the most part, to those who are responsible for the selection of 
candidates for training and to the instructor in charge of the training 

For the information of the person who is selecting the candidates 
for training, the text includes a discussion of the qualifications which 
the trainee should possess. 

For the information of the instructor the text includes references 
to the fundamentals in are welding, together with a detailed state 
ment of material classified under type welding jobs arranged in the 
order of difficulty from the standpoint of teaching. It often happens 
that the best order for teaching does not correspond to the order 
in which the workman performs the operations. 

The instructor should not feel that he is required to set up all 
of the type jobs suggested, or even that he must of necessity use 
any of these jobs, but he should appreciate that the type jobs have 
been selected and arranged in the order of difficulty as an aid to him 
in arranging a complete training program. 

The instructor should feel a responsibility for checking the trainee 
against the objective for each of the checking levels in order to make 
certain that the trainee is making steady progress. He should also fee! 
responsible for giving to the student the auxiliary information 
knowledge of science, of drawing and mathematics, which has been 
suggested in connection with the different checking levels. 

The text does not necessarily inelude all of the information 
which the instructor may feel called upon to give. The 
committee believes, however, that a mastery of the manipulative 
skill required to reach the objective in each of these checking levels 
together with a knowledge of the related information suggested o1 
the charts, will be sufficient to insure the turning out of men of 
above average ability. The bulletin is not intended to be a textbook 
for the information of the student, since it does not undertake t 
furnish subject matter on electric are welding. but it does point out 
the nature of the training required and the nature of the subject 
matter. 


lhe report would not have been possible without the cooperation 
’ 











16 JOURNAL OF THE A. W. §S [February 
of the employers who so generously permitted the members of the 
committee to engage in the work. 

IW. Owens 


J. C. Wright, Chairman B. C. Tracey 
O. H. Eschholz H. I. Walsh 

\. M. Candy J. Wilson 

C. S. Graef Cc. W. Roberts 
(} i> Harke R. G Mason 


\. McGarvey 
S. W. Miller 
INTRODUCTION 

The analysis of the work of an are welder as given on the ae 
companying pages, has been prepared with the view toward supplying 
a need arising in connection with the training of welders. The 
application of welding and the inauguration of new methods which 
may be successfully applied has been so rapid that but little infor 
mation is available for use by instructors in the many classes being 
organized in both public and private schools. 

An analysis of any occupation or trade is not intended to serve 
as a text or as a source of information which may be regarded as 
a statement of standard practices or operations for performing the 
work. The analysis simply presents various type jobs, together 
with a statement of the operations necessary to perform each job, 
and the information and skill which the operator must posses in order 
to be an efficient worker. In the analysis, the committee has clas 
sified all welding work into five blocks or major groups, the clas 
sification being based upon the kind of metal welded, the use of 
the carbon are and upon the operation of eutting. An additional 
block based upon purely exercise jobs, as preliminary practice work, 
is ineluded in order that the instruction might not involve the waste 
of too much material before the operator becomes sufficiently proficient 
to be placed upon productive work. It is the sense of the committee, 
however, that the time given to purely exercise jobs should at all 
times be limited and that the use of practical work is to be recom 
mended as early as possible. 

The elassifieation of type jobs iS, therefore, arranged in the fol 
lowing blocks: 

Block 1. Preliminary Practice Work. 
Block 2. Welding Steel. 


Bloek 3. Welding Cast Iror. 
Block 4. Welding Copper Alloys. 
Block 5. Carbon Are Welding. 


Block 6. Are Cutting. 
Block No. 1 on Preliminary Practice Work has been prepared 
for the purpose of calling attention to the kind of exercises which 
could best be used to prepare the student for productive work. The 


extent to which these exercises should be used will depend entirely 
upon local conditions, and particularly upon the kind of produetive 
work for which the welder is being trained. Owing to the fact 
that the. exereises are progressively arranged, a considerable amount 
of practical experience will be necessary in many of them before 
the man will be in a position to complete the exercise. The instructor 
should therefore, not undertake to give all of the exercises in conse 
eutive order, but should distribute them throughout the period of 
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training as needed 

For example, Exercise No. 8 calls for welding where the work 
is in a vertical position. It is generally agreed that the man ought 
to have had a considerable amount of practical experience on welding 
in a flat position before undertaking welding in a vertical position 
However, when the man has progressed in practical work to the point 
where he may be expected to undertake welding in a vertical position 
he should first be given this exereise in order that he 
the particular skill which will reduce the likelihood of 
expensive parts or equipment. 


may develop 
wasting more 


The instructor should, therefore, carefully plan his whole traming 
program and injeet the exercises in the period of 
particular point where the man will have secured the necessary amount 
of practical experience that will enable him to readily master the 
sueceeding step which is progressively more difficult 

Within each of the blocks a number of typieal jobs have beer 
listed. These jobs were first arranged in a series of 


training at the 


‘checking levels’’ 

checking level being a convenient point at which it has seemed desi 
able that the progress of the pupil should be measured from the 
standpoint of some definite objective to be accomplished. In most 
cases the ehecking levels correspond to a specific objective to be 
attained: in others two or three cheeking levels have been used in 
the ease of one objeetive, it being understood at all times that 


al 
instructor will feel responsible for checking up his pupils at 


ecertall 
intervals in order to make certain that the instruction has bee) 
reasonably well understood and that the student is making the 


right 
sort of progress 


Within each checking level a series of type jobs is provided 
in order of difficulty, with those jobs requiring less skill and know 
ledge given first followed by those requiring more skill and praetice 

[t is not expected that an instructor will feel responsible for 
giving to any one student all or even the greater part of the type jobs 
suggested. In facet, it is quite possible that he will find it desirable to 
omit all the type jobs and select in place other jobs which are mor 
appheable to the work for which the student is being trained. He 
should, however, feel responsible for seleeting jobs of similar difficulty 


in which a similar kind of experience is involved, sinee in this way 
the objective will not only be attained, but the auxiliary 
knowledge of science, ete., will apply and the instruction, 
will be well-rounded at the conclusion of the course 


information. 
therefore 


The analysis also includes a statement of the auxiliary information 

covering : 
A knowledge of stoek, such as all ability to recognize 

different kinds of stock and to know their working 

properties. 
The use and eare of tools. 
A knowledge of safety first precautions which should 

be taken to prevent accidents. 
4. How to prepare the work to be welded 

[It is difficult matter for the average instructor 1 


know how 
much related information in the field of drawing 


sclence, and mathe 
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maties should be given when instructing students for work in the 
various trades and industrial occupations. The work of an are welder 
involves an elementary knowledge of the electric current, the question 
of pre-heating, and scientific consideration of contraction and ex 
pansion, studies of which could be pursued scientifically or mathe 
matically to a degree far beyond the ability of the student to com 
prehend, as well as beyond any need which may arise. 


It was, therefore, found to be necessary in the analysis to consider 
the degree to which the student should be given instruction in these 
subjects in order that the objeetive for each of the checking levels 
might be attained. The information suggested under the heading of Sei 
ence, Drawing, and Mathematics, is, therefore, limited to the amount 
which the welder should know in order that he may efficiently perform 
the welding operations and safeguard the work from injury. The 
analysis does not include the kind of information which would make 
the welder a research student, or which would enable him to solve 
problems requiring a broader knowledge of the scientific and mathe 
matical facts in the field of engineering than is indicated. 

In conclusion, therefore, the information on the charts can not 
be regarded as a text-book to be placed in the hands of prospective 
welders. It can best be used by the instructor as a guide in laying 
out the course for training. It is recognized that welding has many 
and varied applications; these applications covering the field of the 
general welder who engages mostly in repair work, the welder in 
shipyards, in railroad shops, in structural steel, and in specialized 
manufacturing. In each ease the responsibility is finally placed upon 
the instructor for the selection and arrangement of jobs in the most 
effective instructional order and for giving the instruction which will 
best prepare the worker for a given field. 

Under the stimulus of Federal and State Vocational Education 
Acts, the public schools in most large cities, as well as of many state 
vocational education systems, are prepared to assist in the training 
of teachers for work in this field. 

The instructor must be a man who is chosen, (1) because of 
his knowledge of are welding as it is applied to the particular industry, 
and, (2) because of his ability as an instructor. Federal and State 
Voeational Edueation Acts recognize that many first-class workmen 
ean become good instructors if trained in the art of teaching. Teach- 
ing is itself a skilled trade in which the instructor possesses ability 
and information which enables him to put over to the student both 
skill and knowledge in the most effective manner. In practically every 
State, and in most of the large cities, opportunities are available for 
bringing together from ten to twenty skilled workmen into a teacher 
training group, this group oftentimes meeting for a total of thirty 
to sixty hours to receive instruction in the art of teaching. The 
nstruction ineludes such things as lesson planning, job analysis, and 
methods of instruction. The service coming under the above acts 
5 available to industry on request to the proper State or local public 
school authorities. 


[. QUALIFICATIONS FOR WELDERS. 


Selecting Applicants for Training The unique nature of wel 
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ding work makes necessary the selection of applicants for training 
with regard not only to their mechanical fitness for the work, but 
also with regard to their ability. The character of the work permits 
of opportunities for unreliable or dishonest workmen to conceal poor 
or unsound welds, which may endanger human life and property, 
and prevent a natural development of welding in industrial establish 
ments. 

A consideration of the qualifications requisite to success as a4 
welder indicates that some definite procedure can be set up by which 
it will be possible to give a degree of assurance that a prospective 
applicant for training either does or does not possess the necessary 
qualifications. 

Failures of greater or lesser importance have occured. These 
failures may be caused by improper design. improper welding methods, 
lack of knowledge or failure to realize responsibility, not only on the 
part of the welder, but on the part of those employing him. It there 
fore seems necessary for those employing or training welders to see 
that the applicant has the necessary fundamental qualifications to 
insure his doing good work after proper instruction. These quali 
fications are as follows: 

a. The presence of a job conscience and of a job pride 
b. The possession of necessary physical qualifications 
d. A sense of responsibility for *‘safety first 

e. Ingenuity and resourcefulness. 

Job Conscience and Job Pride. The presence or absence of a 
job conscience or job pride ean be determined to a certain extent 
from the knowledge of the occupation previously followed by the 
applicant. While a successful experience in any occupation may not 
indicate that the applicant will become a good welder after receiving 
proper training, yet, on the other hand, the fact that he has success 
fully worked for satisfactory periods of time in certain kinds of oe 
cupations may be taken as a point in his favor which indicates that 
he will make a good welder in so far as it is necessary for him to be 
a man who takes pride in his work and who is conscientious. 

As an illustration of the above statement, certain occupations 
are submitted as examples which by their very nature tend to deve 
lop on the part of the man the feeling of responsibility. While 
the occupations given below may not be those from which men aspire 
to become welders, yet they may be used to illustrate the point in 
question. 

Certain types of occupations are of such a nature that imspection 
will not show whether the job has or has not been properly done 
and therefore the responsibility for successful work rests entirely 
upon the workman. Where a man can show successful experience 
through a satisfactory period of years in any one of these occupations, 
we are justified in assuming that he possesses that sense of respons 
ibility known as a job conscience or a job pride. 


_As illustrations of this group, we have the train despatcher, 
mail clerk, boiler inspector, elevator inspector, building and insurance 
inspectors, many railway jobs or occupatons, employees in power 
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plants, in chemical plants where occupational dangers exist, as well 
as any oeeupation which has been followed by eraftsmen, the term 
commonly used to distinguish a skilled worker from the ordinary 
quantity production worker. 

Certain occupations which have grown up as the result of quanti 
ty production, by the very nature of the employment leave little 
responsibility upon the individual workman, since automatic machines 
ind devices determine the quality and often the quantity of the output. 
Here also little responsibility is present on the part of the worker 
for ultimate inspection, the inspector being responsible for the quality 
and accuracy of the output. This group of eceupations due to the 
lack of immediate responsibility placed upon the worker tends to 
develop very little his sense of responsibility and job pride. Attention 
is called to the faet that employment in occupations of this type does 
not of itself necessarily prevent the individual from beeoming a good 
welder, but on the other hand, experience in such jobs is no indication 
of his having developed the sense of responsibility and job pride whieh 
is desirable as a prerequisite to his being trained as a welder. 

Experience in training welders does not indicate that mechanical 
skill in any of the so-ealled skilled trades is necessary as a qualification 
for a welder. However, where an individual possesses the other neces 
sary qualifications, experience in these trades is an asset that would 
assist him in many of the jobs which he is ealled upon to do as a 
welder. 

In addition to the consideration of the character of the oecupation 
previously followed, attention should also be given to the average 
length of employment during which the worker held previous jobs 
and his reasons for changing 

Physical Qualifications. Since welding requires the worker to 
use his hands and to depend to a certain extent upon his feet in 
handling all sorts of castings and parts, it is evident that his physical 
qualifications will enter more or less into the problem of seleetion. The 
following qualifications are therefore presented with a_ statement 
as to the degree to which they should be considered. 

a. Weight. The weight makes no difference in the man’s ability 
to do good welding except that a heavy man, particularly if his weight 
is not due to mere size, is not so able to get into the awkward positions 
frequently required in welding work. On the other hand, certain 
types of welding require the lifting of heavy parts in which situation 
a heavy man would have the advantage. 

1. However, it is not advisable for an are-welder to do the 
heavy lifting as it is detrimental to the careful mani 
pulation of the electrode. 


In large shops it has been found desirable to arrange 
for helpers or chippers to prepare the work for welding 
rather than to eall upon the welder. The above sug 
gestions have been made since the arm muscles should 
not be fatigued to the extent of impairing the ability 
to hold a steady are. 


b. Strength. For all-around job work or for handling heavy 
parts, physical strength is evidently an asset, but there are many 
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welding jobs of a light character in which physical strength is not 
necessary and which, as a matter of fact, frequently is a liability 
because of the lightness and delicaey required in such jobs. 

ce. Slow or Active. Great speed of movement dees not neces- 
sarily mean rapid or good work. A slow man might make every 
move count and an active one might waste energy by unnecessary 
motions, so that the questien of whether a man is slow or active 
should be considered: in the light of the meaning applied to the words 
It is always true that the man who appears slow and who wastes no 
time, is better in welding work than the man who ‘‘fusses and sput- 
ters.’’ 

d. Height. This has no effect on the ability of a man to do 
any welding job unless in special cases. 

e. Age. As a matter of general principle the yeunger man is 
easier to train than the older one, but this is frequently not true in 
individual eases, and the older man is more liable to appreciate and 
understand instructions and to realize the necessity of thought and 
study in connection with a subject of which he knows very little 
or nothing. The question of how old a man may be is of less im- 
portance than whether or not he is still mentally and physically 
flexible so that he can adjust himself to the requirements imposed 
upon the welder. 

f. Dexterity. Are welding is not as simple as it looks and this 
qualification is necessary in order that the welder may attain facility 
in his work. The ability to handle the welding tools with perfect 
freedcm will prevent to a great degree the fatigue accompanying 
long welding jobs, thus improving the quantity and quality of the 
work done. A dexterous man will often be able to work in difficult 
places such as overhead welding where others fail. 

g. Eyesight. This is possibly the most important physical re- 
quirement. Both eyes are necessary. If a man can not see clearly 
what he is doing, he has no business trying to become a_ welder. 
Certain eye defects may be corrected through the use of glasses, but 
unless the eyesight can be made practically normal in this way the 
man should not be trained for a welder. 

h. Hearing. A _ successful welder should have good hearing. 
The lack of ability to hear is of greater consequence than the mere 
ability to receive directions and orders and converse with his fellow 
beings. There are many noises in the welding shop which defective 
hearing on the part of the welder would make it impossible for him 
to recognize conditions affecting his work and his safety. 

i. Nationality. The influence of nationality upon the quali- 
fications of a welder is more noticeable where the racial habits in 
that particular nationality are affected by the manner in which they 
have been accustomed to earn a living. For example, an individual 
from one of the nations where much industrial development has taken 
place is more liable to make a good welder than one who comes from 
a strictly farming, fruit growing, hunting, or other non-mechanical 
people. It should be noted, however, that the farmer boy from an 
advanced agricultural district, where much mechanical equipment is 
used, usually makes a good welder. 
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j. Health. A man to ‘‘earry on’’ successfully as a welder must 
possess good health. Occupational surroundings are of such a nature 
as to make this requirement necessary. 


k. Handicaps. An all-around welder will require the use of 
both hands and both feet. Certain specialized work, however, may be 
done by a man who is handicapped by the loss of a leg or an arm. 

Mental Qualifications. It is evident that the successful welder 
should possess certain mental qualifications. Some of these, such as 
special skill and special knowledge will be supplied during the 
training period, but for the most part it is expected that the applicant 
for training will be already mentally qualified. In general, he should 
possess the following: 

a. Education. A man should be able to read, write, and speak 
the English language to an extent equivalent to that covered by a com. 
mon school education. It is recognized that during the recent war, a 
number of men who did not possess these qualifications were trained 
as welders and in some cases they are still employed and making 
good. These conditions, however, are not the most desirable and 
as a general rule a man should possess the above qualifications. An 
elementary knowledge of arithmetic is essential. An all-round 
welder is called upon at different times to make measurements with 
precision instruments and to read elementary blueprints, which 
will require on his part the ability to handle numbers through com- 
mon fractions and decimal fractions. 


b. General Intelligence. General intelligence gained through 
contact with business, through the reading of newspapers, through 
individual study, through experience in different kinds of work, and 
through a knowledge of building and construction material, is of 
great importance to the welder. A man having a broad general 
intelligence will be able to adapt himself to the many conditions 
under which he is required to carry on his work. 


ce. Mental Quickness. The ability to observe and react in an 
emergency or unexpected situation is a necessary qualification for a 
welder. 

d. Reliability and Carefulness. The degree to which a man 
is reliable and exercises care in the performance of his work will 
measure his success as a welder. It is necessary that his work be 
always dependable, and that every care be taken not only to prevent 
injury to the work, to himself, and others, but also to see that the 
work is done so that there is no future comeback because of failure 

e. Personal Habits. Personal habits affect the welder as they 
affect other skilled workmen. They should be considered in the 
selecting of candidates to the same degree they are considered in the 
selection of other skilled workmen. 

f. Adaptability. A man must be able to adapt himself to 
all sorts of welding conditions. He will often be required to work 
in undesirable places and with parts that are unpleasant to handle 
The disposition and ability to fit into these situations are of grea‘ 
importance to success in welding. 

g. Alertness. The fact that there are many varying conditions 
to be observed during the welding of such jobs as heavy steel plate 
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would indicate that the welder should be alert, not only to see, but 
to observe these conditions and act accordingly. 


Il. SOME OF THE FUNDAMENTALS IN ARC WELDING. 

The following discussions of the fundamentals of are welding 
have been set up for the purpose of calling the attention of the ins- 
tructor to certain fundamental information which an are welder should 
know before he has completed his course. Some of these fundamentals 
must be given to him before he is in a position to begin work with the 
welding outfit. For the most part, however, the instructions should be 
given to the man just before or during the time when he is at work 
upon one of the type jobs to which the facts are most nearly related. 

Throughout the entire’ report, the Committee has followed the 
policy of bringing to the attention of the instructor the character 
of the instruction needed rather than the content of the instruction. 
Under this policy the statements made are necessarily brief and merely 
state a fact without elaboration. By this method the instructor’s 
attention is called to the information, and it is expected that the 
instructor will give this information to the student. 

The subject matter throughout the whole report has been care- 
fully edited so as not to become controversial. The student is more 
concerned with the elementary facts which will enable him to become 
a successful are welder than with differences of opinions in regard 
to materials, methods and apparatus. 

A gocd instructor will lay out his training program in advance 
and will carefully plan the lesson from the standpoint of giving 
instruction to the pupil at the time when it is most needed. 

1. Construction and operation of an electrode holder. 

a. Such information ‘as how the electrode holder is con- 
structed, what it is used for, and method of fastening 
and adjusting electrodes. 

b. Different kinds and ‘sizes of electrodes and their uses. 

e. Such other information as the names of the essential parts 
of the holder. eats 

2. Construction and operation of an are welding apparatus. 

a. The measure of electrical energy, terminology, methods 
of regulating current flow. 

b. General discussion of utilization of electric are for welding 
purposes, including a discussion of different are welding 
outfits. 

ce. Care and operation of equipment. (See Instruction 
Handbooks furnished by 'matufacturers. ) 

3. Difficulties liable to occur in the use of electric apparatus. 

a. As to electrode. 

b. As to generator, transformers, ete. 

e. As to effect on current produced by length of cable and 

loose connections. 

Correct welding polarity and how to test. 

Where machine is not kept clean. 

Short circuits due to operator leaving electrode holder in 
contact with work. 


rem Sy 
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Difference between metal and carbon are welding. 

a. Melting the base metal without the use of filler metal. 
b. The use of the earbon are for cutting. 
Characteristics of electrodes for welding different metals. 

Attention has been ealled to these characteristics in con- 
nection with the type welding jobs set up in the accompanying 
charts. The student should be instructed as to the different 
kinds and sizes of electrodes and the work for which each 
is intended. 

a. Coated and Covered electrodes and their uses. 
b. Wire for welding steel. (See American Welding So- 

ciety’s Specifications - Bulletin No. 2). 

Making strength weld test pieces. 

In the preliminary stages of training in are welding it 
may be desirable to make a few test pieces in order to show 
the student the result of poor welding. No special instruction 
is included covering any exercise process other than that given 
in connection with the work on type jobs. 

a. Test Specifications of American Welding Society. - Bul- 

letin No. 1. 

Materials, including: 

a. Recognition of materials. 
b. Working properties. 

ce. Chemical differences. 

d. Recognition of alloys. 

It would be better to give most of this information regard- 
ing the properties of materials in connection with that part 
of the instruction which goes with the type job. If given at 
that time, the student will be able to recognize the different 
kinds of metals and also how to handle them. 

Nomenclature and Welding Specifications. 

The instructor is responsible for informing his students 
of the latest practice which has been agreed upon by recog- 
nized authorities, such as is contained in the Journal and 
Bulletins of the American Welding Society and the Pressure 
Vessel Code of the American Society of Mechanical Engineers. 
Further information can be found in the Federal Rules for 
Steamboat Inspection, in the Report of the Interstate Com- 
merce Commission and ‘in the instructions to inspectors issued 
by insurance companies and state and municipal authoriiies. 
Strength of Pressure Vessels. 

It is important for the welder to appreciate that only the 
very best welding work be done on all pressure vessels. This 
appreciation can be secured to ‘a considerable extent by il- 
lustrations of good and bad welding, as shown through the 
use of photographs and test results such as found in the 
report of the American Bureau of Welding of pressure vessels 
tested at the Bureau of Standards. - Bulletin No. 5. Definite 
specifications have been set up in the Pressure Vessel Code 
of the American Society of Mechanical Engineers for welding 
pressure vessels. 
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Safety First Principles. 

The importance of safety first precautions should be im- 
pressed upon the man throughout his entire period of training. 
This instruction should cover safety precautions relating 
to the work itself, to the welder, the equipment, and to the 
other workmen, as well as to the public in general. The uses of 
safety devices such as shields, helmets, hoods and goggles, 
(when used by an inspector, crane operator, or by the welder 
in conjunction with one of the foregoing devices), gauntlets, 
aprons, and screens for the protection of welders and others 
should be made a part of the instruction. Information may be 
obtained from the Board of Fire Underwriters, from bulletins 
of manufacturers of welding equipment, and from pamphlets 
issued by the various state and industrial authorities. 

Use of Precision Tools. 

In case a welder is called upon to prepare his work for wel- 
ding, it will be necessary for him to receive some training 
in the use of the common machinists’ tools. In making 
accurate welds, it will also be neccessary for the student 
to understand the use of rules, scales, trams, calipers, dividers, 
and surface gauges. In some of the type jobs attention 
has been called to the necessity of rather accurate measure- 
ment, and it will be necessary for the welder to use the above 
measuring instruments to check up his work. 


Rules and Regulations. 

The following list of rules and regulations affect the use of 
welding and are taken from the second edition of the Welding 
Encyclopedia and Owen’s book on ‘‘ Fundamentals of Welding.”’ 
Welders are urged to familiarize themselves with these rules. 

A. S. M.-E. Boiler Code (1918 Edition) rules for the 

construction of stationery boilers and for allowable 

working pressure. 

Department of Commerce (Steamboat Inspection Service, 

Ocean and Coastwise as amended 1922). General rules 

and regulations prescribed by the Board of Supervising 

Inspectors’ Welding and Reinforcing by the Electric, 

Oxyacetylene, or other processes. 

Lloyd’s Register of Shipping Rules. 

Various State Rules. 

Interstate Commerce Commission - Specifications for 

Shipping Containers. 

American Railroad Association (M.C.B.) Code of Rules. 

Steam Boiler and Fly Wheel Service Bureau. Require- 

ments for autogenous welding in insured boilers or other 

pressure vessels for new construction or repairs. 

Underwriters’ Laboratories. Standards for construction 

of stationary acetylene generators, pressure regulators; 

blow pipes and fitting for oxy-acetylene welding and 
cutting systems. 

National Board of Fire Underwriters - Regulations for 

the installation and operation of acetylene equipment. 
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Obiects 
The primary object of the Committee is to improve each type of 
welded rail joint rather than to make comparative tests on the 


relative merits of the different types of joints. 


— 
Prelimanary Program 


It was agreed that the first step was To determine the ' present 
state of the art’’ in making the different types of welded rail joints, 
thru suitable tests of each type made by representative street rail 
way companies and by the manufacturers of each type of joint 
It was decided to make tensile, drop, repeated impact, bend and 


conductivity tests on each type of joint In order to distribute the 
work it was decided that the Bureau of Standards should make eon 
ductivity, repeated impact, and tensile tests and also metallurgical ex 
aminations. Purdue University was to make bend and conduetivity 
tests and the University of Illinois the drop tests 


Raids for Specimens 

Rails for the preliminary program were manufactured without 
charge by the Lorain Steel Company and by the Bethlehem Steel Com 
pany and shipped at their expense to the various people who agreed 
to make up the test joints Most. of the joints have now been com 
pleted and shipped to the laboratories. 

Rails were specified to be A. E. R. E. A. standard 7” Girder 
rail rolled to A. E. R. E. A. specification, Class B 

Ladle analysis of the Lorain rails is carbon .75, silicon .16 
phosphorus .02, manganese .69. 

The analysis of the Bethlehem rails is, carbon .74 to .79, man 

ganese .84 to 87, phosphorus .026 to .029, sulphur .06, silicon .19 


to .20 
DATA FURNISHED BY MAKERS OF JOINTS. 


A data sheet specifying the information to be recorded in the 
preparation of joints and in welding was sent to each Company 
selected to make tests joints. A condensed statement of the informa 
tion received is ineluded in this report as Appendix A 


TENSILE TESTS 


Test Procedure 

In order to enable the Bureau of Standards to make tensile 
tests in their large Emery Testing Machine without machining the 
ends of each specimens it was found necessary to design two aux 
iliary heads. The heads were designed and the wedges furnished 
by the Lorain Steel Company without charge to the Committee and 
the heads.themselves were purchased from the Bethlehem Steel Com 
pany which Company gave them an especially fine finish without extr 


charge 


Owing to the fact that it was necessary to dismantle and move 
the Emery Testing Machine to its new quarters, only a few of the 
tensile tests have been completed. Testing will be resumed as soon 


as the machine is reassembled In 1tS8 new location 
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Several trial tests were made on joints not included in the in 
vestigation to determine the action of these heads under load, as it 
Was anticipated that some difficulties would develop in the testing 
The results of these trial tests indicated that the specimen while 
subjected to a direet tensile stress was als Lbricie i bending stress 
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factory and the strain gauge measurements show that the troubles 
anticipated have not developed. 

The methods of test adopted follows: The specimen was first 
examined for initial straightness and any apparent defects in the 
weld. The joint was then placed in the testing machine and the 
gripping wedges carefully adjusted so as to cause the line of pull 
to coincide with the center of gravity of the rail section. Load 
was then applied in increments of about 20,000 Ibs. and strain gage 
measurements made for each additional load. 











8 














w 
8 




















\ 
8 














LLE CTRICHM RESISTANCE tt FPLT OPK he 


























nN 
8 





600000 
CTIMIATE TENSILE STRENGTH (MN POUNDS 


Sx780L8 SHOWING TVPEANOIDENTIFICATION 
NUNTIBER OF RPPULS 


AIPEX 22 
Burr s/ 
CAs7r /8 
Stent 4 
Sz7 & 
SzfA”n7 /6 
O Hrem7rT /2 
Ohe“emr /5 


Fig. 3—Chart Showing Ultimate Tensile Strength of Specimens and Conductivity 


Laboratory’s Comments 

Cast welded joints (18-12, 18-1 and 18-5) first showed separa- 
tion of the rail ends and finally failed by breaking the cast material. 
Slag inclusions were found under the rail flange and head. 

The butt welds (specimens 11-28, 11-14 and 11-16) were found 
to be perfectly clean and welded over the entire rail section, the 
fractures having a erystalline’ structure. Specimen 11-14 de- 
veloped the yield point of the rail material. 

In seam welds specimens No. 8-5, 4-1 and 8-8 the failures ocecur- 
ed by the shearing of the weld at contact of fish plates and rail. 
Specimen 4-1 had four bolts through fish plates and web; the re- 
maining joints were without bolts. 
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The seam welded joints having the Abbott plate reinforeements 
(spee mens 16 8, 16-6 and 16-12) failed by breaking in the rail section 
at or near the end of fish plates. 

Failures of Apex joints (22-12, 22-7, and 22-11) oceurred by 
shearing of bolis and welds. Lengths of two to four inches of weld ’ 
were found to show no fusion with the rail seetion. ; 

The thermit welds (123, 12-5 and 15-26) showed blow holes 
and slag inclusions. Attention is ealled to the faet that the inserts 
in all the welds tested were not fused. Slag was found to be trapped 
under the inseris. The failure began by separation of the rail heads 
at the unwelded insert. 













BEND TEST 

In mak ng the bend tesis two Rehle testing machines, one of 
300,000 Ibs. capac ty and the other of 200,000 Ibs. capacity, were 
used. The 300,000 Ibs. machine was used in making the tests on the 
13 and 18 east-iron series, the 12 and 15 Thermit series and the 
11 butt weld series of joinis. The other joints were tested on the 
200,000 Ib. machine, which is somewhat easier to use. The photo- 
graph shows the test being made on the 200,000 Ib. machine. The la- 
boratory states that the machines were boih carefully calibrated and 
the results are correctly ecmparable. 














In making the tests the test specimen was placed on two support 
ing knife edges, so that the joint was midway between the supports, 
the knife edges having 14%” round edges were spaced to give a span 
lenght of 42”. Load was applied by a knife edge resting on the 
sadule block, as shown in the photograph. The number of load 
increments was such as to give from 10 io 20 points on each joint. 
The deflections at the middle of the joint were taken by the use 
of a deflectomeier reading to .001 of an ineh. The defleetometer 








was placed upon a saddie whose ends resied upon the knife edges, 
The deflection readings were taken for the load inerements. 
Laboralory’s Comments 


















in east welds 15-3, 18-7 and 18-10 flaws and air holes appear 
in c@ast iron ai web and flange. In 15-10 sudden tension failure 
occurred thru sides of casiing even with bottom of flange. In 13-4 
and 13-12 sudden tension fatiure took place thru sides at one end 
of easting even with bottom of flange. 

The butt welded joints 11-31, 11-52 and 11-33 fractured sudden 
ly at weld. 

In the Apex joints the seam opened up in specimen 22-4 at a 
a load of 50,000 Ibs. The fajlure oceurred by one bolt shearing 
which allowed both side plates to bend and slip along web. In speci- 
men 22-5 the bolt sheared at 20,000 Ibs. and the seams opened up 
at 50,000 Ibs. and both side plates yielded at a load of 60,000 Ibs. 
Failure oecurred by both bolts shearing and allowing plates to slip 
along web. in specimen 22-6 at a load of 72,000 Ibs. bolts sheared 
and lower seam opened up. The load was again applied and at a 
load of 62,000 lbs, the seams opened up and side plates yielded. In 
spee men 9-7 a sharp crack occurred at 17,000 Ibs. At lead of 
55,000 Ibs. both sides plaies yielded. At a load of 65,890 Ibs. the 
end seam of narrow plate opened up. In specimen 9-8 at a load of 
about 70,000 Ibs. the seam at end of plate opened up. In 9-9 a eraek 
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men Ne 16-2 the base plate seam vielded on narrow 
plate side at 140,000 Ibs. At 157,000 Ibs. the base plate seam open 
ed up on the wide plate side. Both base plate seams failed at 
one end When pressure was applied again at a load of 140,000 Ibs 
seales fell off on both narrow and wide side plates and at a load of 
145,000 lbs. the top seams of both side plates opened up. 
In specimen 16-4 at a load of 175,000 lbs 
on harrow side plate yielded. The base 
load of 180,000 Ibs. 


the base plate seam 
plate seam failed at a 
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Fig. 6—Specimens Broken by Bend Test 


In specimen 16-7 at a load of 127,000 lbs. a sharp crack oececurr 


d and flange of rail split at one end of base plate seam about 
74" from joint on narrow plate side. At a load of 142,000 Ibs 
the flange eracked clear across 644” from _ joint At a load of 
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157,000 Ibs. which was the maximum load. sudden failure oeeurred 
thru entire rail seetion 11” from joint. 


In the thermit welded joints specimen 12-7. failed suddenly 
through rail 4%” from joint; specimen 12-8 failed suddenly thru 
rail Ya" from joint and specimen 12-9 failed suddenly 7%” fron 
joint for the lower half and Y” from joint in the opposite rail for 
the upper half of the joint. Speeimens 15-19, 15-20 and 15-21 failed 
through rail at edge of weld and 7%” from joint: all failures of these 


three specimens were sudden 


DROP TESTS 


The drop test machine used in making the tests by the Univer 
SITY of Illinois conforms to the specifications of the A. R. EB. A 
The machine is arranged to allow a 2,000 lb. tup or hammer t 
fall freely from various heights up to 50 ft. The rail supports 
were bolted to the anvil of the machine and had a_ eylindrieal 
upper bearing surface with a radius of 5”. The distance between 
centers of the supports was 3’ feet. 


Procedure. 

The rail joints to be tested were placed on the supports with 
the head of the rail up and with the center of the joint directly under 
the center of the striking face of the tup. The tup was slowly 
raised and automatically tripped at a height of 6” above the joints 
This constituted Drop No. I. The tup was then raised a_ short 
distance above the joint and the test specimens inspeeted so that 
the effect of the drop could be noted and recorded. If the joint 
was bent or developed a erack the extent of the defleetion was 
measured and recorded and the joint removed and photographed 
It was then placed back in the machine and subjected to the next 
blow. After the blow that finally destroyed the joint both ends of 


the specimen were photographed to show the nature of the frac 


ture. For successive drops the height from which the hammer fell 
was increased by 6” until the height of 3 ft. was reached after 
which the increment in height was 1 ft. 


Cast “Welds 

In specimen 18-4 there was no deflection until the third blow 
After this blow a deflection of .02” was _ recorded. The 
specimen broke at center of joint on the fourth blow. In specimen 
18-11 a deflection of .08” was measured after the second blow and 
a deflection of .25” after the third blow. The rail broke at joint 
at the fourth blow without any previous sign of failure. In speci 
men 13-1 there was no deflection after the first blow. The specimen 
broke with the second blow. In specimer 13-9 there was a slight 
deflection after the first blow which increased to .25” with the 
second blow. At this blow a erack was noticeable in the weld 
along the side. The specimen broke with the third blow, the weld 
giving away along the crack. In specimen 3-14 there was a slight 
deflection after the second blow and after the third blow the 
laboratory reported the weld ruined as the rail eracked on one 
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sign of failure. The weld eracked and | vy after the third blow 
In specimen 18-13 there was no deflection * Sis ’ failure after the 
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In seam weld 4 ‘re was a slight lee after the first blow 
and at the seeond b the total defleeti is 0.11" and a erack ap 
} 


peared in the weld at rail joint. At the third blow the deflection was 
0.73”. The rail was badly eracked at end of joint plates. The specimen 


broke with the fourth blow. In seam weld 16.11 there was a deflection after 
the first blow of .13" and the rail was badly cracked at end of plate 
weld. With the second blow the rail broke but the weld was not dis 
turbed. In specimen 6-14 there was a slight crack in weld at joint 
after the second blow. The deflection increased until the fifth blew at 
which the rail broke at end of plates. In specimen 5-11 the rail cracked 
atendof joint plate with the first blow although no deflection was noted 
The rail broke at end of joint plates with the second blow. In seam 
weld 21-14 the base cf rail and weld cracked about 7” from joint at 
first blow. The deflection noted was .04” At the third blow there 
was a deflection of .17” and a slight erack in seam at the base. At 
the fifth blow the rail eracked along seam and the joint plate eracked 
on one side. The deflection was .75". The rail and side plates broke 3” 
from joint at the sixth blow. In seam weld 15-8 there was a slight 
crack in weld at base after the first blow. At the third blow there 
was a 4%” erack at base of rail. After the sixth blow the specimen 
eracked along seam on flange side. At the eighth blow the weld was 
broken along seam on one side. At the tenth blow there was a 244” 
opening at bave of joint. At the 11th blow one side plate broke and 
the rail loosened between the plates. In seam weld 8-12 afier the 
second blow there was a weld fracture at base of joints on both sides 
The specimen broke at fourth blow at end of joint plate. In specimen 
16-9 there was a slight erack thru weld at base after the first blow 
After the second blow there was a crack thru weld at base of rail on 
both sides of joint. After the third blow the rail broke off near the 
end of side plate. In specimen 5-12 there was a slight crack in weld 
at base after the first blow. This erack extended with each 
successive blow and after the sixth blow the side plate broke on the 
flange side. The base of rail cracked 3” from joint on opposite side 
At the seventh blow both plates broke and also the rail. In speeimen 
4-12 the side plate and weld on one side cracked at center after the 
first blow. After the second blow the base of rail breke in two places 
near end cf plates. At the third blow both sides were broken and the 
rail cracked in three places. The joint was destroyed at the fourth 
blow by the rail and sides breaking near joint. In specimen 21-12 
there was a slight crack in weld at rail base 7” from center after the 
first blow. The rail and side plates broke near joint after the second 
blow. In specimen 21-6 the rail base cracked 7” on both sides of 
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joints. The weld broke loose from the plates « 

flecticn was noted. After the second blow the an plates 
eracked. The specimen broke at the third blov ien 16-5 
the rail breke at both ends of side plates 

the weld was not disturbed. Specimen brcke 
The end cf the Abbott base plate was bent. In spe 
two slight crackes in bace of rail after the second blow The rail 
broke near end of side plates although the welds were net disturbed 
after the third blow. In specimen 10-5 the rail cracked near end of 
side plates after the first blow but no deflection was noted After the 
second blow the rail breke near end of side plates. The 
not disturbed. In specimen 15-9 there was a slight crack in weld at 
center after the first blew. After the fifth blow the seam eracked in 
several places and the Joint was ruined. At the eighth blow the weld 
broke Icose on most cf seam. After the 9th blow the weld cracked 
all around; the bolts still held. After the 12th blow part of the bolts 
sheared and at the 13th blow the rail ends broke loose. In specimen 
8-13 the rail broke at the first blow near the end of side plates. In 
specimen 15-10 there was a slight crack in seam at center after the 
first blow. The seam stretched at the third blow and gave 
several places at the fourth blow. After the sixth blow the seams 
loosened up in several places and the weld ruined afier the seventh 
blow. The specimen broke at the 11th blow. 


blow but 
rd blow. 


~imen 4-8 there were 


seams were 


way in 


Apex Joints 


In specimen 22-3 the end of rail separated after the first blow 
and after the second the seam cracked on base and top. After the third 
blow the rail ends separated at center .6°. After the fifth blow the 
heads of rail separated .6” and the bolts sheared and plates separated. 
At the sixth blow the weld broke. In spee’'men 9-11 there was a 
slight bend but no s'gn of weld fracture after the first blow. After 
the fifth blow one bolt sheared and the weld cracked. At the seventh 
blow the weld cracked along seam on one side. After the eighth blow 
the rail was broken loose from the plates. In specimen 9-10 there was 
a slight erack at rail joint after the first blow. After the second blow 
the rail separated at joint. There was also a slight crack along seam 
at base of rail. After the fourth blow the rail cracked along seam. 
At the fifth blow two bolts sheared and the weld cracked and separa 
ted. At the sixth blow the rail broke at joint. In speeimen 22-2 the 
weld cracked along part of seam after the first blow. After the third 
blow more of the weld cracked along seam and one bolt sheared. After 
the fourth blow both plates loosened from rail. In specimen 9-12 after 
the first blow there was a slight spread at center of base. The seam 
cracked on one side. The spread increased with the second blow. At 
the end of the fourth blow the seam loosened up on one side. At the 
sixth blow the spread had increased to .95” at center, one bolt had 
sheared and all welds loosened on one end. At the seventh blow one 
end of the rail broke and the weld was loose. 


In specimen 22-1 there was a slight spread at center base and the 
seam started to crack. The spread increased at the third blow and 
the seam pulled loose from one side. At the fourth blow the spread 
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was 1.1” at center base and the bolts had sheared and the side plates 
loosened at one side. At the end of the fifth blow the specimen was 
broken although one plate was still fast to each piece of rail 


Thermit Welds 

In specimen 12-10 there was no deflection or sign of fraeture un 
til the joint broke under the fifth blow thru the rail beyond the weld 
In specimen 15-23 the rail broke at joint at the seeond blow with no 
measurable deflection before the break. In specimen 12-11 the spee- 
imen broke on first drop. There was a flaw in weld at rail base. The 
rail gave way. Specimen 12-12 broke at the fourth blow with no 
sign of weld failure or deflection until last blow. The specimen broke 
thru the weld and head of rail showing a defective weld. In specimen 
15-24 there was no deflection until the 3rd blow. At the fourth blow 
the deflection was .1”. The specimen broke with the fifth blow through 
the rail outside of the weld. The head of the rail was not welded 
otherwise it can be considered a good weld. In specimen 15-22 the 
deflection at the third blow was .02”. The rail broke with the fourth 
blow outside of the weld. The head of the rail not welded otherwise 
it was a good weld. 


CONDUCTIVITY TESTS 
Early in 1928 the Bureau of Standards issued specifications for 
making conductivity tests on the rail joint specimens for the Commit 
tee. These specifications are given below: 


Bureau Of Standards Specifications 

In addition to the joint to be tested a piece of rail similar to that 
used in the joint to be tested will be furnished. The joint and the eon 
tinuous piece of rail should be connected in series and a current of 50 
to 100 amperes supplied from a storage battery through a suitable 
resistance. The drop of potential between points 18” on either side 
of the center of the joint and a similar drop between points 18” on 
either side of the center of the rail should be taken simultaneously with 
the voltmeters. (The Bureau-of Standards will use meters of .5 millivolts, 
1 & 2 millivolt range.) In case sufficiently sensitive millivoltmeters 
are not available, the readings may be taken with a potentiometer if 
eare is taken to keep the current in the rails constant. The drop aeross 
the joint minus the drop across the 3-ft. of rail divided by one-third of 
the drop across the rail is the resistance due to the joint in terms of 
feet of rail. In some eases this will be a negative quantity 


In order that the readines shall be aeceurate, the following pre 
eautions should be taken: 


(a) The connection of the current leads to the rails must cover 
the width of the web of the rail. A plate of copper attached to the 
current leads may be fastened to the rails by C clamps if a mereury 
amalgam is placed between the plate and the rail. Instead of the 
plate contact the current leads may be clamped to each end of the 
rail in three places, head, web, and base 


(b All contact points on the rails must be bright before leads 
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are applied in order to avoid contact resistance 

re The millivoltmeters should be calibrated 
clamps used for connection to the rail. 

dl In «rder to secure an accuracy of one per cent the test cur 
rent and instrument ranges should be such that the deflections of the 
instruments will be nearly their full range. 

e Immediately after the readings the current should be cut 
off and the positions of the meters read to determine whether a thermo 
m. f. is involved in the observations. 

(f The millivoltmeter contacts on the rails should be not less 

6” from the current contaets and from the ends of the joints 

g The current in the rail should be recorded. This will per 
mit the ealeulation of the resistanee of the continuous rail and make 
it possible to compare tests made at the Bureau of Standards with 
those made elsewhere 

(h) The weight of the reference rail in pounds per yard should 
be determined and its cross section measured, 

Vodifications Suggested 

A point was raised that Paragraph f of the above would have to 
be modified in certain cases because in using standard joint plates 26” 
long in the seam type of weld it would leave a 5” clear space between 
the end of the joint plate and free end of the rail. The Bureau of 
Standards replied that preliminary tests indicated that 5” between 
millivoltmeter contacts and the end of the joint plates were sufficient 
when requirements in paragraph f could not be complied with 
Tensile Strength and Conductivity. 

Owing to the faet that very few tensile tests were made on spec 
imens before the dismantling of the Emery Testing Machine, definite 
econelusions as to the relations of tensile strength of the joint to con 
ductivity cannot be drawn. The general trend of the relation is in 


dieated by the specimens tested is shown in Fig. 3. In speak 


ng of these tests the Bureau of Standards stated that the term ‘‘ joint 
resistanee’’ as used by them in their report means a total resistance 
ver a distance of 3 feet, including the joint, and ineluding a small 
portion of the rail in addition to the Jom The amount of rail in- 
in addition to the jomt varies according t the type 
of joint All of these joints should be regarded first ass from 
in electrical standpoimt in practical electrolysis testing, » only ques 
tion being as to the permanency of such jo! whe ‘ted to the 
vibrations incident to heavy trattic 
Bending and Conductivity 
Purdue University reports that 


} 


Bureau of Standards were followed as t ng facilities 
would permit. As an unbroken section of e rail wi lot available 
r comparison, the voltage drop over the joint was compared with 
that over a standard shunt by means of a potent ‘ter, the current 
eing kept at a constant value of 100 amperes. The millivolt drop 
per 100 amperes is listed. With the butt weld joints it was 


\ 


possible 
measure a drop over 18” of unbroken rail. This drop multiplied 
by two is shown in the table below. The Bethlehem rail shows lower 


nductivity than the Lorain rail. 
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Conductivity of Rails 
Millivolt Drop per 
Spee men No. 100 amps. of rail 
Lorain Rail 2.42 


Lorain Rail m=. 2 36 
Lorain Rail. y = 2.42 
Bethlehem Rail : 2.68 
sethlehem Rail oe 2.70 


Bethlehem Rail 


KEY TO TEST SPECIMENS 
Test Joint Schedule No. 1 


Type of Made Steel Joint 
Joint By from Numbers 
Cast Iron Cram Bethlehem 3. to 
- “ Pinckley A to 
‘ = Wilson Lorain 8. to 
Bar Weld George - me 
os 54 Lorain , ‘ to 
Butt Weld Lorain Bethlehem -25 to 


“ee “ 


Seam Weld 

Carbon Electrode Clark Bethlehem 3 to 
- vs Dalgleish i 

Estill “4 

Graves Lorain 

R. W. & B. Co. sy 

Ryder 

Steward Bethlehem 

Wysor - 


Lorain Lorain -13 to 


“ 


Seam Weld 

Metallic Electrode Gould _ 
¥ - Walker Lorain 
5 5 W. W. and M. Co. zi; 

Seam Weld 

Metallic Electrode 

Apex Type Lorain 
+ 35 aa Way Bethlehem . 22-12 
zs ¥ Ind. S. & F. Co. a v- 9-12 

Thermit Weld Larned es 0. 10-12 
+2 ss M. & T. Corp. Lorain 2 1% 

Ryder 54 : 


eo 


tS bo 


“ 


al 
15-2 
Candy “ ° 24-1: 
25-1 


Lincoin 


APPENDIX A 
INFORMATION FURNISHED BY MAKERS OF JOINTS 
CAST WELDS 


Joints Nos. 3-1 to 3-14 were made by the Brooklyn-Manhattan 
Transit Corporation under the supervision of Mr. R. C. Cram. 

The rail was furnished by the Bethlehem Steel Company and 
placed in track under reconstruction where the same section was 
being used. The pieces were placed 8 on each side end to end making 
a total of 35’ 11” of track with joints oppcsite as in regular practice 
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The rails were cut in shop with a power saw to 4’6” lengths before 
placing in track. The rails were spiked to wooden ties and temporar- 
ily joined with standard splice bars and set to line and surface, ties 
being spaced 30” on centers for joints during welding. After placing 
and when track was surfaced and lined the rails including the regular 
new section at one end were bumped back with a rail ram to close 
joints. The wedges were placed at the free end adjacent to the old 9” 
track to secure compression. 


Association standard splice bars were used for temporary joints 
with one, 1” diameter bolt in each joint. Each rail end had two 1-1/16” 





Fig. 11—Cast Welded Joint, R. C. Cram, Brooklyn—Sand Blasting 


diameter holes drilled in webs. One of them spaced 2Yy” from end of 
rail and the other 614” from end of rail. There were also two 1-1/16” 
diameter holes in each rail end in bases. Steel pins 1-1/16” diameter, 
344” long having 4%4” wide and ¥” deep grooves near ends were in- 
serted, one in each hole nearest rail ends providing two pins per joint. 
Joints Nos. 5 and 7 were provided with 4 pins, filling all web holes 
as a variation for comparative purposes. 


The metal used for the casting was composed of 25% serap and 75% 


pig iron. The serap was selected, soft, machine scrap. The analy- 
sis of the pig iron was silicon between 2.50 to 3.00%, sulphur not to 
exceed 0.05%, manganese between 0.60 and 0.90%, phosphorus, between 
0.30 and 0.85%. 
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Seventy-two (72) hours coke of following specification analysis 
was used: ; 
Moisture not more than 0.45% 
Volatile Matter not more than 2.75% 
Fixed Carbon not less than 86.00% 
Ash not more than 11.00% 
Sulphur not more than 1.00% 
Titanium Alloy was used in ladles, fives ounces for 200 lb. ladle. A 
high grade red fire clay was used to lute molds. The cupola and 
ladles were lined with white fire clay. No fluxes were used. 














Fig. 12—Cast Weld Joint, R. C. Oram, Brooklyn—Cupola in Operation 


The iron that was run from the cupola was white hot. As run 
from the ladles it appeared bright orange, which was probably due 
to effect of sunlight. Bright sparklers showed constantly in ladles as 
metal lowered from pouring. The metal settled quietly in molds as a 
rule. At one joint there was a mild gas explosion but no metal blew out. 
The rails were preheated with oil burner pressure torches for about 
ten minutes until pins showed dull red color. Heat was reapplied 
oceasionally until molds were placed. The metal was carried in ladles 
by two men at an average distance of 58 ft. 

The rail ends were painted with red lead after sand blasting. The 
molds were heated with torches for about ten minutes. The rail ends 
were sand blasted for the distance they were to project inside of the 
mold and then painted with thin graphite. After the molds were placed 
they were luted with fire clay and banked with sand. The molds were 
held in place by clamps. A heavy cast iron cap about 36” long and 
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weighing about 108 Ibs. which contained the pouring gate, was placed 
on top of the rail and held in place by hooks, bar and screw clamps. 
It was used to hold rails in position and conduct heat away. The iron 
is poured slowly with a stream of about 114” to 1” diameter. The 
pouring time varied from 45 to 70 seconds averaging about one minute. 
The sand banks were removed from the molds about 30 minutes after 
pouring and the molds stripped about 14% hours after pouring. The 
welds were made in the day time between 1:25 and 2:50 P. M. Aver 
age temperature was about 80°F. 








Fig. 13—Cast Weld Joint, G. L. Wilson, Minneapolis—Pouring of Joints 


First 8 joints were poured beginning 1:25 P. M. and over 4 
hour interval elapsed before pouring last 6 joints. Interval was oc- 
cupied by pouring joints up the line in adjacent new track which al- 
lowed time for first joints to cool somewhat. Test pieces were so close 
that this was considered necessary. About 20 min. after each joint was 
poured, top screw clamps were tightened again to overcome tendency 
to distort in vertical plane. 

Pouring Time of Each Joint 
No. 1—45 see. No. 6—55 see. No.11—70 
No. 2—Not noted No. 7—50 see. No.12—70 sec. 
No. 3—65 see. No. 8—65 see No.13—60 sec. 
No. 4—45 see. No. 9—70 see. No.14—50 see. 
No. 5—55 see. No.10—50 see. 

Joint No. 3 required second pouring as luting permitted first 
pouring to partly run out. Similar trouble at joint No. 14. Slight 
gas explosion at Joint No. 6. 
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Joints 18-1 to 18-12 made by the Twin City Rapid Transit Com 
pany under the supervision of Mr. G. L. Wilson. 

The two separate rails furnished by the Lorain Steel Company 
were set up in the piece of track being reconstructed, placed end to end 
the opposite rail being 7” plain girder section. The rails were set o1 
tie plates spiked to standard sawed white oak ties with two spikes t 
each tie. The rail was surfaced and aligned in exactly the same manner 
as in regular track construction. On account of having a limited num 
ber of molds for this section of the rail, casting was done on two sue 
cessive days. The arrangement used allowed pieces of rail 9ft. long 
to be welded. Temporary joints were straight plates fitting the rail 
with two bolts in each. 

Zach rail end had one hole 1-1/16" diameter drilled in it 3144” 
above the base and 3” from the end. In each of these holes a steel pir 
1” X 3” was inserted before placing the molds. 

The analysis of the pig iron used in making the test welds was 
silicon 3.33%, Sulphur .021%, phosphorous .117%, Manganese .92% 
40% of good machine serap iron bought in the market was used. 

The analysis (by order) of the foundry eoke used was moisture 
1.08%, volatile combustibles 2.35%, fixed carbon 84.92%, ash 11.67% 
and sulphur .85%. 

No titanium or flux was used. Molders clay was used to lute 
joints between rails and molds. Sand was not used in the eupola. 

The mixture was 60% pig iron and 40% scrap iron. The eolor 
of the metal when run into the ladles was white hot. The rails were 
not preheated. The ladles of hot iron were carried by four men. Th 
distanee of the test welds from the cupola was 40 to 100 ft. 

Track to be welded was aligned and surfaced to the exact line 
and grade desired. Joints to be welded were sand blasted and eare 
fully cleaned around the rail ends for about 10” from each end. The 
molds were placed in position and fastened with clamps. The eaps 
were placed on top of the joints and fastened by hooks and serews 
All joints between molds and rails were plastered with molding clay 
Molds were then banked with sand and gravel. The joi: ts were then 
poured and the welds left until the following day. The welding was 
done about 3 P. M. and molds removed about 9 A. M. Molten east 
iron was brought to the joints from the eupola, a disianee of about 
30 to 90 ft. each ladle being earried by 4 men. 

The average temperature was about 65 degrees F'. Heavy east iror 
mold caps were used on rail heads at joints. 

Joints Nos. 13-1 to 13-12 made by The Milwaukee Electric Railway 
and Light Company under the supervision of Mr. R. H. Pinckley. 

Two 33’6” girder rails furnished by the Lorain Steel Company 
were placed on the inside rail of a piece of track being constructed 
These rails were spiked to yellow pine ties and supported on tie plates 
The track was brought to final surface and line. Before placing in 
track the rails were sawed thru the head at the location of each joint 
and just before placing the mold the remainder of the cut was madi 
with an acetylene torch. On account of the limited number of joint 
molds available it was necessary to cast eight joints on one day and 
six joints on the following day. Standard rolled plate joints wer 
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used for temporary splices with two 1” diameter bolts in each joint. 
Each rail end had one 1-1/16” diameter hole drilled 2Yy” from end 
and 3144” above the base. In each of these holes a steel pin 1”x3” 
round was inserted before placing the molds. 

Analysis of pig iron was as follows:—Total carbon 5.90, manganese 
0.63, phosphorus 0.444, sulphur 0.022, and silicon 2.54 per cent. 

Select soft grey iron machinery scrap was used in the proportion 
of 25% serap to 75% pig iron. 











Fig. 14 Cast Weld Joints, R. H. Pinkley, Milwaukee Test Joints Completed 


Seventy-Two (72) hour coke, of the following analysis, was used, 
Moisture 0.2; dry sample, volatile matter 0.80, fixed carbon 89.04, ash 
10.16 and sulphur 0.43. No titanium was used. A high grade fire 
clay was used to lute joints between rail and molds, to line hand 
ladles, ete. 

Flux was used commencing with third charge, at the rate of fif- 
teen (15) pounds of erushed lime stone to each charge. This stone 
sxontained about 60% ecaleium earbonate. 

The iron used in making the joints was run from the cupola 
white hot. (The metal was so hot it burned a hole thru one mold and 
idhered solidly to the runner cup in several instances.) Rails were 
not pre-heated. Metal was carried in hand ladles by four men 15 ft. to 
7D ft. 

Rail ends were sand blasted; pins inserted in bolt holes; molds 
placed and luted with fire clay and banked with sand. The molds 
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were held in place by a suitable clamp. A heavy cap 3/0” long was 
placed over the top of the rail and hook and serew clamp installed to 
hold rail ends in position. The cast iron was poured slowly into the 
molds to allow the eseape of gas. Molds were left in place until the 
following morning, except molds on Joint No. 2 were removed and 
used on Joint No. 8. 

The average temperature was about 78 degrees F. 

The Company states that they had not been using east joints for 
the past three years. It was necessary, therefore, to set up the equip- 
ment and organize a gang especially for this job. The methods fol- 
lowed, however, were as nearly in conformity with the Company’s for- 
mer standard practice for such joints, as possible, except molds and 
clamps used were in accordance with Brooklyn practice. 

The cast welded joints made by this Company, heretofore, have 
always been on tee or high girder rails, whereas the test joints were 
made on girder rail section. 


BUTT WELDED JOINTS 


Joints Nos. 11-13- to 11-36 made by Lorain Steel Company under 
supervision of Mr. H. F. A. Kleinschmidt. 

Joints Nos. 11-13 to 11-24 inclusive were made from Lorain rail. 
Joint Nos. 11-25 to 11-36 were made from Bethlehem rails. Lorain 
rails were cut into four pieces 3’2” long and twelve pieces 4’6” long, 


and marked as to their original position in the rails. Bethlehem rails 
were cut as follows :— 

An 11’ piece was cut into two pieces 3’3” long and one piece 4/6" 
long. Three 20’8” pieces were cut into six pieces 3’4” long and 
nine pieces 46” long. The pieces were then welded together into the 
position they originally occupied, after which the rails were cut midway 
between the welds. 

There was no further preparation of rail ends other then as they 
came from the saws. A flux of molten borax glass was used averag- 
ing about three pounds per weld. 

The apparatus is mounted on two 18’ motor driven trolley cars. 
The first car contains a 30 K. W. alternating current generator, for 
supplying the welding current, direct connected to a 65 H. P. motor, 
an air compressor for supplying air and oil to an oil burning furnace 
for melting the flux which is located at the front end of the ear. This 
car also contains tanks for air and fuel oil storage, switchboard with 
necessary instruments, ete., and suitable means for raising the two 
rail clamps from the rail and transporting them from job to job. The 
rail clamps are mounted on rollers at either end to which the weight 
ean be transferred to move them from joint to joint. These clamps 
are provided with hydraulic pumps supplying the pressure to force 
the rails together in the process of welding, and means for clamping 
the terminals of the generator to them. The second car contains an 
oven for drying the cores, and a molder’s bench for making the cores. 
At the rear end of this car two grinding machines are carried for 
finishing the upper surface of the rail after the weld has been made. 
Current for operating the apparatus is taken from the street railway 
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Rails in Place Ready to Make Butt Welded Joint 





Fig. 16—Butt Weld in Progress 


trolley wire. Voltage of welding current varies from 80 t 
amperage at latter voltage from 1400 to 1600. 
Rail ends are confined in rail clamps by means of wedges and are 


» 40 volts, 
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held rigidly to line and surface. The parts of the clamp engaging 
the rails are insulated from each other and the terminals of the gen- 
erator are clamped to these parts. The rails are set with their ends 
about %” apart preparatory to welding. Dry molds or cores, in four 
pieces, are set around the rail ends forming a receptacle for confining 
the flux so that it comes in contact with the end surfaces of the rails 
only. The generator is started with the voltage set at 80, the molten 
borax is then poured into the mold establishing a path for the current 
from rail to rail. In its passage the borax becomes heated more and 
more and the higher its temperature the greater its conductivity, so 
that the voltage is then eut down to 40 volts. When the rail ends reach a 
welding heat their resistance increases to such an extent that the vol- 
tage rises again. At this point the welding current is cut off and simul 
taneously the rails are forced together under a pressure of 5,000 Ibs. 
per sq. in. This pressure is maintained for about five minutes until 
the metal has cooled below its critical temperature. See Table 
for details for each weld made. 
Data Sheet of Butt Welded Joints 

1923 Current Amount Time 

Date on of Welding Current Reheating 
Welded. Mins. Secs. Upset Volts. Amperes. Mins. Secs. 
Jan. 6 2 50 ¥e"" 42 1400 5 20 
Jan. 6 30 Ya" 42 1450 10 
Jan. 15 _ 42 1500 10 
Jan. 30 fa 43 1550 50 
Jan. 45 is 42 1600 55 
Jan. 35 si 44 1600 25 
Jan. 35 te 42 1500 30 
Jan. 50 (°° oz. : 1500 5 
Jan. 45 y”" 42 1500 0 
Jan. 40 4” 44 1600 0 
Jan. 45 /16”" 44 1500 45 
Jan. 15 4" 46 1650 45 
Jan. 20 VY" 42 1550 10 
Jan. 20 / 16” 43 1500 10 
Jan. 35 fy” 42 1550 50 
Jan. 35 24 40 1500 30 
Jan. 15 44,"° 42 1500 0 
Jan. 40 40 1500 45 
Jan. 45 /*° 40 1700 10 
Jan. 30 ni 44 1550 50 
Jan. 40 7 42 1600 15 
Feb. 40 4°" 42 1550 30 
Feb. 35 i" 41 1500 50 
Mar 19 50 34°” 40 1600 20 


a. Mold leaking while making this weld causing arc to form across 
foot of rail and melting a portion of it away. 

Rails are not preheated. 

The top surface of the rails at the welds is restored by The Lorain 
Steel Company’s grinding machines built especially for this purpose 
A hand grinder is used for removing any upset which eannot be 
reached by the machine grinder. About 15 minutes are required on 
the average to grind a weld.. 

The rail web is postheated at the weld by means of a double torch, 
which directs the flame against the web over the weld, from both sides 
at once, and an eliptic spot, about 5” long on each side of the weld and 
the width of the web is heated to a temperature of 1500 degrees Fahr., 
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the weld then being allowed to cool off in the air. Heat 


is tested with 
a Thwing Radiation Pyrometer. 











18—Grinding Completed Butt Weld 


RESISTANCE BAR WELDS 

Joints Nos. 6-1 to 6-28 made by Public Service Railway Company 
of Newark under the supervision of Mr. H. H. George. 

Joints Nos. 6-1 to 6-14 were made with Lorain rail while Joint 
Nos. 6-15 to 6-28 were made with Bethlehem rail. 

The rails were not laid in track in street in accordance with sug- 
gestions of the Committee but were installed between the two running 
rails of a yard track. The rails were first bolted with standard splice 
bars using two bolts per joint. They were then spiked to every tie 
A back-stop was formed at the southerly end by welding two bars to 
the webs of the running rails, then bending them in at an angle to- 
wards the track center. Against these was placed a short length of 
low girder rail and wedges driven between the ends of the rail being 
welded to prevent it from moving. The northerly end was prevented 
from moving by means of a track jack. 

A large flaw was noticeable in the rail web when making the eut 
for joint No. 6-7. In making the cut for joint No. 6-24 when the cut 
had passed thru the rail head the rail broke diagonally thru web and 
base. The cut was continued thru but it was necessary to cut about 
¥/ ineh from the other piece of rail and jack the two ends together 
n order to close the joint. 


The type of welding bars were about 22-%” long, 34” 


3144" wide and 
1-1/16” thick. A flux of powdered borax was used (about one table 


spoon to each weld). Rails and bars were thoroughly sand blasted 
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and wedged to true surface. The size of the head shims depended 


upon the size of opening. There was no preheating or postheating. 


Table given below shows the electrical data taken in connection with 
the joints. 


A Lorain Steel Company grinder was used in which the Emery 
wheels are carried on a carriage that slides back and forth on guides 
so that the movement of the grinding wheel is independent of the 
character of the rail surface. 


i vi i Removed, 
i — feld. . H. George, Newark. View Showing Temporary Splice Bars 
= Rail and Welding Bars Sand Blasted. 





: i i i t in the 
pee Welded Joint. H. H. George, Newark. View Showing Welding Equipmen 
Fig. 20—Bar Welde oi Process of Making the Center Weld. 
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Data Sheet Bar Welded Joints. 


Center Outer Outer 
Weld No.1 Weld No. 2 Weld 


Sequence Line Volts Alter- Amperes Air Time Time Time 
of weld- Joint No Full nating Full Temp. Current on Current on Current on 
ing. Number Load Load Volts Load Fahr Sec Sec 

6-12 530 y 380 58° 470 

6-16 525 390 58° 

6-14 550 5: 390 60° 

6-15 550 525 390 60° 

6-10 550 525 380 

6-17 550 380 

6- 8 550 525 28% 370 

6-18 é f 390 

6- 6 f E 390 

6-19 f 400 

6- 4 f f 410 

6-20 : f 420 

6- 2 288 340 

6-21 8: 340 

6-13 f 5 360 

6-22 é BE 390 

6-11 390 

6-23 ‘ 400 

6- 9 380 

6-25 f é 390 491 

Monday, Weather, Clear. 

6- 5 490 400 8 409 

6-26 500 390 

6- 3 525 390 

6-27 525 y 380 

6- 1 390 

6-28 f 390 

x6-07 E 390 
‘8 xx6-24 f 400 


‘“*X’’ Indicates rail with flaw in web. 
“*XX’’ Indicates rail which broke thru web when head was 
sawed through. 
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The rails were wedged to aceurate surface and then the rail webs, 
welding chocks and bars were carefully sand-blasted so as to leave the 
surface to be welded absolutely clean. The bars and chock, or head 
support, were then placed in position, the bars being supported by 
means of small wedges laid on the rail base and being held in posi 
tion by means of a wire clip until the jaws of the welder were clamped 
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Weld. H. H. George, Newark. View Showing Welding Bars, Head 
Chocks and Shim Held in Position ready for Welding Machine. 


Supports 


in position. The current was turned on with a pressure between the 
terminals of about 7 tons. When the welding heat was reached the 
pressure was increased to about 37 tons at the weld. After shutting 
off the current the jaws were allowed to remain in position for about 
the same length of time it required to reach the welding heat before 
the pressure was released and the apparatus moved to the next weld 
The amperes through the weld were about 30,000 and the voltage 
about 5. 

(see the tabulation above for time required, weather, temperature, 
ete. ) 


SEAM WELDS 


Joints 4-1 to 4-12 made by the Capital Traction Company under 
the supervision of R. H. Dalgleish. 

The joint plates used were 1” plates rolled by the Lorain Steel 
Company and furnished from the stock of the Capital Traction Com 
pany. The welding rods were 9/32” by 24” {grade No. 10), purchased 
from the Rail Welding and Bonding Company. 

The analysis of the welding rod is silicon .02%, manganese 1.04%, 
sulphur .030%, phosphorus .005%, carbon by combustion .07%. Carbon 
electrode was 5/16”x12” purchased from the Rail Welding and Bonding 
Company. The current varied from 275 to 300 amperes. The voltage 
across the are was 46 volts. The analysis of the welding flux is as fol- 
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lows: Sodium earbonate 84.10%, silica .03%, iron and alumina .03%, 
ealeium carbonate .06%, magnesium carbonate .11%, sodium sulphate 
trace, sodium chloride .54%, combined water 15.10%. These joints 
were made in accordance with our standard practice. The holes in 
the plates were drilled 1/16” closer together than the holes in the 
rails making a driving fit for the 1” machine bolts, which draws the rail 
ends tightly tcgether. Four bolts were used, two in the center of 
the plate and two at the ends; these bolts remained in the joint after 
velding. The rail was supported on cast iron yokes 4’6” center to 
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Fig. 22—Seam Welded Joint. H. M. Steward, Boston. Dynamotor-Hand Feeding of Rod in 
Making Seam Welds 


center, the joints being suspended at the center of the span. In order 
to do this, it was necessary to install two temporary ‘‘dutchmen’’, 
110” long. The rail was bolted to each yoke with two 1” bolts. 


Joints No. 5-1 to 5-14 made by the New Orleans Public Service, 
Inc., under the supervision of Mr. G. C. Estill. 


The rail was furnished by the Bethlehem Steel Company. There 
was no prepartion of the rail ends except cuts made with a hack saw. 
No base plates were used. The filler rods were 9/32"x24" furnished 
by the Rail Welding and Bonding Company. As a flux soda ash was used 
in quantities sufficient to partially cover filler rod. No preheating, 
postheating or grinding was done. Order of welding was outside base 
seam first, inside base seam second, outside top seam third, and inside 
top seam fourth. The current varied from 270 to 325 amps. 


Joints No. 8-1 to 8-14 made by the Montreal Tramways Company 
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under the supervision of R. M. Hannaford. 


The steel was furnished by the Lorain Steel Company. The rails 
were cut with a hack saw. The plates and rails were cleaned with a 
wire brush. Two center bolts were used which loosely held plates in 
place. 


Two taper pins were then inserted in outer holes and plates and 
driven in thereby wedging the rail ends together tightly. The center 
bolts were then tightened up and taper pins extracted and bolts sub- 
stituted in the outside holes and tightened up. 





23—Seam Welded Joints. H. H. Da'glerish, Washington—Welding With Filler Rod i 
Position 


The filler rod was 4%” round copper coated swedish iron having 
the following composition, ecarben .92%, sulphur .04%, phosphorus 
035%. The carbon rod was %”x12” with 6” taper from 3%” to %4” 
No flux was used. The earbon are process was employed, operator 
holding the electrode in one hand and a filler rod in the other. 

No steady rest nor copper defining bar was used; two operators 
welding from diagonally opposite ends of the joint simultaneously, 
starting on the head seam. The same procedure is followed on the 
base seam. No preheating or post heating was used. The rails were 
not ground. 

Joints No. 21-1 to 21-12 made by the United Railways and Electric 
Company of Baltimore under the supervision of W. W. Wysor. 

Joint plates consisted of standard 1” plates rolled by the Bethie- 
hem Steel Company. The welding rods were 9/32” round rods pur- 
chased from the Rail Welding and Bonding Company. Abbott base 
plates were used which were purchased from the Bethlehem Steel 
Company. On joints 1 and 2 a welding flux having the following 
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composition was used: borax 53.27%, bicarbonate of soda 21.00%, 
water of crystallization 26.73%. On joints 3 to 14 a flux of the fol- 
lowing ecmposition was used: carbonate of soda 76.20%, sodium chlor- 
ide 0.83%, water of crystallization 22.97%. The amperes for the bottom 
seam varied from 175 to 225. The amperes for the head seams varied 
from 200 to 250. The voltage across the are was about 40 volts. The 
rails used in making these joints were furnished by the Bethlehem 
Steel Company. The welding rods have the following composition, 
earbon 0.43%, manganese 0.742%, silicon 0.022%, sulphur 0.029% and 
phesphorus 0.004%. In making these joints standard practice was 








Welded Joint. W. W. Wysor, Baltimore. Illustrating Method of Making 
Joints as Specified by Committee. 


followed in drawing the rails tightly together before welding. This is ac- 
complished by having two outer holes in the joint plates punched slightly 
eccentric with the holes in the rail, then driving in drift pins 
which draw the rails tightly together. Two center bolts are then 
drawn up tight so as to hold the rails in this position while the welding 
proceeds. After the two center bolts are tightened up the drift pins 
are removed and bolts substituted. After the welding all bolts are 
removed. 

Joints 15-1 to 15-14 made by the Third Avenue Railway System 
under the supe vision of Mr. E. M. T. Ryder. 

The rail was furnished by the Lorain Steel Company. The rails 
were sawed thru with a hack saw and wedged together tightly from 
next joints. No head inserts were used. The filler rods were 9/32” 
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diameter, 24” long furnished by the Rail Welding and Bonding Com 
pany and having the following composition: carbon .05 or less, man- 
ganese .35 or more, sulphur .003 or less, phosphorus .003 or less. The 
carbon electrode was 7%” in diameter and 12” long. Pencil pointed 
4” on the end. No flux was used. The weldins 


oO ) 


¢ current ranged from 
225 to 250 amperes. The voltage varied from 33 


» to 40 volts. 

The rail is butted together at joint and wedged tightly from next 
joint. The plates were adjusted to a mechanical fit and bolts tightened 
The rail is then preheated and location of each seam cleaned with a 
steel wire brush and that seam welded. The sequence of welding is 
inside base, outside base, inside lip and outside head. No deflector 
bars and steady rest were used on base seam. In welding head and 
lip seam the deflector bars and steady rest were used. The tempera 
ture at time of welding was 40 degrees to 55 degrees F. 


The preheating is done with two kerosene torches placed so that 
the flame impinges on web of rail about 6” from end of plate on op 
posite sides in a direction as nearly parallel with rail as possible 
The torches are reversed from side to side every five minutes to obtain 
as even heat as possible. The time required to preheat is about twenty 
minutes. The rail was heated to about 395 degree Fah. At the ends 
of the plate when the flame of the toreh strikes web and rail the tem 
perature is greater, reaching a deep blue color. No grinding was 
required on these joints as sawing thru the rail and wedging the saw 
kerf tightly together results in an unusually smooth joint which was 
only polished off. No post-heating was used. 


This welding was done in an asphalt paved street. The paving 
was cut away about 15” outside of the rails to make room to work in 


Joint Nos. 16-1 to 16-12 made by the Boston Elevated Railway 
Company under the supervision of Mr. H. M. Steward. 


The rail was furnished by the Bethlehem Steel Company. N« 
special preparation was made of rail ends. Abbott base plates were 
used. The joint plates were 1” machined plates made by the Bethle 
hem Steel Company. The filler rod was 9/32”x24” furnished by the 
Rail Welding and Bonding Company and having the following com- 
position, earbon .10%, manganese .92%, silicon .03%, sulphur .040% 
and phosphorus .005%. The electrodes were graphite rods, Y2” round 
No flux was used. The amperes were about 140. The method 
of welding consisted of the operator holding the red in one hand and 
the electrode in the other. About one hour is required for each joint 
No preheating or post-heating is used. The joint is ground for about 
5 minutes with a Universal type of grinder. 


In making these joints the practice was used of placing a 
1/16” insert of slightly softer composition than the rail between the 
ends of the rails and foreing the rails tightly tegether so that the head 
of the rails are under compression. In this particular case this was 
accomplished by leaving a gap between the end of the test rail and 
the permanent rail of the track. A wedge was inserted in this gap 
and when the joint cuts were made and the insert in place the rails 
were driven tightly tcgether by the use of the wedge. The joint plates 
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were full bolted The rail joint base plates were spiked in place 
In making the welds approximately 14%” welding rod was used per 
lineal inch of the seam weld. After the joints were welded the bolts 
were removed 


THERMIT WELDED JOINTS 


Joints No. 12-1 to 12-12 made by the Metal and Thermit Cor 
it10”n unde r the supervision of Mr. d. aH. Deppeler 

The rails were furnished by the Lorain Steel Company The 
molding material used was manufactured by the Metal and Thermit 
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Fig. 25—Thermit Joints Insert Wedged Between Rail Ends—Grove 


Corporation. This consists of sharp silica sand mixed with a min 
imum account of plastic clay and a small amount of glutrin. Regular 
No. 13 C. P. rail welding portion of Thermit was used. The molds 
were rammed by hand on aluminum patterns and in self-luting mold 
boxes. The two half mold boxes were clamped together on the rail 
with regular square clamps and the joint preheated by means of a 
light weight single burner preheater using kerosene. The heating 
gate was plugged with metal cup plug and the back vents with regular 
taper pin back gate plugs. The rail ends were thoroughly scratch 
brushed and ‘inserts carefully fitted. Eleven joints were welded the 
first day and the remaining three finished the next day. The total 
time required was eight hours. The temperature on the first day was 
3 degree F and on the second, 72 degree F. The preheating time 














Thermit Joints Putting Mold Boxes in Place 





27—Thermit Joints. Pouring the Steel After the Thermit Reaction 
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varied from 20 to 30 minutes per joint. 


Temperature was about 1600 
degree F. 


No post-heating was used. 

As only a few joints were required the universal grinding machine 
m hand was made use of. No effort was made to either speed opera 
tion on grinding or welding. 


Joints No. 15-15 to 15-28, made by the Third Avenue 


System under the supervision of. Mr. E. M. T. Ryder 

The rail was furnished by the Lorain Steel Company. The 
ug materials were supplied by the Metal and Thermit Corporation 
rails were sawed thru head with a hack saw. 
vere cut with an acetylene torch. 
and base ly,” and a ! 


Railway 


mold 
The 
The lip, web and base 
The rail was cut back at lip, web 


a” square noteh eut m outside edge of head 





cat ae 











ig. 28—Finished Thermit Joint 


inder riser gate of mold. The sawed ends of rail heads were cleaned 
f rust and foreed tightly together by wedging from the 
No head inserts were used. 

molds. 


next joint. 
The rails were lined before putting on 
The molds were made by hand 


in steel mold boxes from east al 
iminum patterns 


The molds were placed on rail centering on Y” 
‘lot in web and base and clamped ready to preheat 
as 55 degree F. 





The temperature 


The preheating was done by the Metal and Thermit Corporation’s 
wer driven kerosene torch preheater in which the fuel is vaporized 
y passing through pipe heated by an electric coil. 
vas 30 to 35 minutes. 


The time required 
The temperature was such that the rail was 
eated to bright red on all parts within the mold. 





URNAI 


The excess steel contained in the pouring and rising gate Is eut 
off by hammer and chisel while still red hot and the slag and sand 
cleared away. The time required per joint is 30 minutes. No post 
heating was used. 

It required about 1 hour and 10 minutes to make the first jomt 
from starting to make the mold to cutting off the riser and pouring 
gates. An inspection of the welds after cleaning sand and slag away 
revealed the following defeets: No. 15-19 showed blow hole in col 
lar on outside of web. No. 15-23 showed a small depression in head 
of rail about the size of a one cent piece, caused by a erack in the 
mold between the pourmg and riser gates which allowed a wash of 
hot metal across the face of rail. If this joint were to be actually 
used in track it would be necessary to build up with metallic are 
process and grind smooth. In No. 15-28 a run out oceurred wher 
pouring this joint, which could not be stopped. It carried away the 
outside of head and lip of rail as can be seen. It would be quite easy 
to replace this metal by either thermit or electric process in such 
manner that the joint would give good service. 

The welding was done in an asphalt paved street. The paving 
was cut away about 15” outside of rails to make room to work in 
There were no cars operating in this street at the time welding was 
done. 





The Committee on Welded Rail joints in 
vites your discussion of this report and 
analysis of the test date. These discussions 
will be printed in the April issue of the 
Journal. 

\ll material must be in the hands of the 
Secretary of the Committee by March 24, 
1924. | 


W. SPRARAGEN, 

Sec. Committee on Welded Rail Joints. 
33 West 39th St. 
New York City. 
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VALUE OF MEMBERSHIP IN THE AMERICAN 
WELDING SOCIETY 


1. The American Welding Society is a national organization represent- 
ing the highest standards of the welding industry. 


2. The work of its various committees is an important and valuable 


factor in developing, stabilizing and standardizing the entire welding in- 
dustry. 


3. Membership will help increase your knowledge of welding and 
help you to improve your application of the process. 


4. You are offered many opportunities to make personal contact with 
the leaders of the industry. 


5. You will profit by the experiences of the finest trained minds in 
the welding industry—experience which will save you money. 


6. You will receive a monthly publication giving reliable data on 
the development of the art. 


7. By supporting the Society you will help raise the standard of 
welding efficiency and help to increase the number of efficient welders. 


8. Section meetings and publications of the Society offer a medium for 
the presentation of your knowledge of welding and the discussion of the 
views of others. 


9. Your support will help the Society to counteract adverse legisla- 
tion and other activities which may not only retard progress of welding 
but also affect your business. 


10. Increased membership will help us carry out new activities, will 
help us maintain departments, which at the present time our limited 
finances will not permit, such as Employment Bureau, Library Facilities, 
Standardization Work, etc. 


Welding is the most economic process developed for the industrial 
world and deserves your full support. Write to the Secretary for an 
application blank. 


CLASSES OF MEMBERSHIP 


Class A. Sustaining members, being individuals or individuals delegated by corporations, 
firms, partnerships, ete., interested in the science and art of welding, with full rights of member- 
ship. Annual dues $100.00. 


Class B. Members, being individuals interested in the science and art of welding, with full 
rights of membership. Engineers or individuals competent by experience or training te plan or 
direct welding operations are eligible to this class. Annual dues $20.00. 


Class C. Associate members with right to vote but not te held office, except in Sections 
as may be provided for by the By-Laws ef the Sections. Supervising welders, inspectors and 
skilled operators, with three or more years practical experience in welding, are also eligible te 
this class. Annual dues, $10.00. 


Class D. Operating members, who are welders or cutters by occupation, without the right 


te vete or held office except in Sections as may be provided for by the By-Laws of the Sections. 
Annual dues $5.00. 


American Welding Society 
33 West 39th Street 
NEW YORK, N. Y. 














JOURNAL OF THE 


| Februay 





NEW EDITION OF WELDING ENCYCLOPEDIA 
READY FOR DISTRIBUTION 


The regular retail price of this book is $5.00 
A special price of $3.00 has been made to 
members of the American Welding Society if 
the order is placed with the office of the 
Society. No reduction in price will be made 
on orders received directly from the subscriber, 
The book will be bound in imitation flexible 
leather with gilt edges and contains 437 pages 


and 600 illustrations. 
Send order to 


AMERICAN WELDING SOCIETY 
33 West 39th Street, New York, N. Y. 











PROGRESS IN WELDING 


To progress in welding you must be a reader of the 
Acetylene Journal—a monthly magazine, now in its 25th 
volume, devoted to oxy-acetylene welding and cutting. 


Its articles are interesting, instructive and well illustrated. 
Contributed to by men of experience in all the different 
branches of the industry. Each issue contains information 
you can not afford to be without. 


A request will bring you a sample copy, which will prove 
that the Journal should be a part of your equipment. 
Price $2.00 in the United States and Canada. 
Foreign $3.00. 


STUART PLUMLEY, Managing Editor 


ACETYLENE JOURNAL 


53 WEST JACKSON Blvd. CHICAGO, ILL. 





All books on gas welding may also be obtained through this office, including 
the famous “Autogenous Welding” by Granjon & Rosemberg (price $3.00), for 
which this office has the exclusive American rights. 
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They’ve Been Welding on the Railroad 











Electric Welding 


Saves Time — Money — Material 
A broken frame st : —_ " 
threatened a trip to t I rg zed 
schedule, a long delay for passengers i express 
matter, and a cost tl 


serious 





facturer ought t 
there are 
quickly pay for themselve 
gladly tell y 
WESTINGHOUSI 
ELECTRIC & MANUFACTURING COMPANY 
Offices im all Principal Citse Representatiy Evervehere 


Westinghouse 
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UNION CARBIDE 


World’s Best Quality - 
Always Uniform - 


Highest Gas Yield 
Always Dependable 


Complete List of Union Carbide Sales Company 


Warehouses will be found in Address Section 


The product of the originators and developers of the 


carbide and acetylene industry 


UALITY assured by more than a quar- 

terofacentury ofexperiencein select- 
ing raw materials and in perfecting lab- 
oratory practice and works processes. 


near you. Shipment is made same day 
your order is received. 

We supply Union Carbide in Generator 
sizes—direct to consumer—at factory 
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prices. 


Always Packed in Blue and 

Gray Drums Our Blue and Gray Drum is recognized 
throughout the world, as a symbol denot- 
ing Best Grade Carbide, Highest Gas 
Value, Uniform Dependable Quality and 
Purest Gas. 


The faithfully sustained quality compels 
recognition of the economies which go 
with it 

U »n Carbide will keep for years in the eon f 

Union Carbide Sales Company 

Principal Offices 
Carbide and Carbon Bidg., New York, N.¥ 
Peoples Gas Building, Chicago, Ill. 


Balfour Building, San Francisco, Calif. 


riginal package without deterioration. 
Our remarkable 
ind distributing system makes Union 
Carbide quickly 

There is a Union Carbide 


nation-wide service 


vailable everywhere 


warehouse 
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SERVICE THAT CARRIES ON 








INDE is vitally interested in aiding oxygen users. 
| bs The will to help is futile if it is not combined 
with the ability to serve. In a nation-wide business 
such as the Oxygen Industry, ability to serve depends 
on physical facilities and organization. 


Linde Service only begins with seeing that your 
oxygen supply requirements, wherever you may be, 
are satisfied promptly and fully. It carries on—ex- 
tends real co-operation and constructive advice as to 
the efficient and economical use of oxygen. It belongs 
to Linde users. ; 





THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Bldg., 30 East 42d St., New York 
115 LINDE PLANTS AND WAREHOUSES 
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ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 
Do you understand our free loan cylinder plan? If not, 
We are glad to explain 
Supplied in the following size cylinders: 


10” x 30"—capacity 125 cu. ft. 
12” x > “ 225 “é “cc 
12”.x44"— “ eo. 


Prompt and efficient service on any quantity through plants and 
warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 


(Main Office) 80 Broadway, New York City, N. Y. 


BRANCHES: 
421 Trust Co. of Georgia Bldg., Atlanta, Ga. 
80 E. Jackson Boulevard, Chicago, Ill. 
553 Monadnock Bldg., San Francisco, Cal. 
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Take the GUESS WORK Out of Welding 


IN YOUR PLANT there is a man who needs timely and accurate informa- 
tion about welding. He should know what is being done in other plants 
to reduce costs and increase efficiency. No matter what your welding 
problem may be, The Welding Engineer is the best source of informa- 
tion, the best adviser you could have. Every phase of welding, both manu- 
facturing and repair problems, is discussed fully in this valuable monthly 
publication. The best authorities in America on the subject of welding 
are regular contributors. 


Every process of welding is discussed by The Welding Engineer. Arc 
Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
Thermit System, in fact every known process of joining metals is discussed. 
Its Buyers’ Index reflects the progressiveness of America’s first manufac- 
turers. 


L. B. MACKENZIE, Eprror H. S. CARD, Associate Epiror 
Price $3.00 in the United States and Canada; $4.00 Abroad 
Write for free sample copy for convincing proof that 


The Welding Engineer is indispensable in your business. 
Member Member 


sunt oui The Welding Engineer — re « 


Papers, tne. Cirevlations 
608 S. DEARBORN STREET, CHICAGO 
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GIBB WELDING SERVICE 
EMBRACES 


First—A complete line of Electrical Welding Equipment, making 
possible the best type machine for the job taking all facts into 
account. There are cases when either an arc or a spot welder might 
be used; an are or an automatic arc; an automatic are or an 
automatic seam. Gibb Welding Service advises that which is most 
applicable. 

Second—Sales Engineers who quickly recognize the nature of a job, 
and who from experience and an intimate knowledge of our complete 
line are in a position to determine the best solution. 

Third—An up-to-date factory capable of following out the ideas of 
the engineer and his client 

Fourth—Installation Engineers of experience with welding machines 
and their application to production. 


Tell us what you want to weld—let us 
give you the benefit of our experience. 
GIBB INSTRUMENT COMPANY 
Bay City, MICH. 


PHILADELPHIA DETROIT CLEVELAND CHICAGO 
521 Arch Street Gen. Motors Bldg. 2104 Superior St 428 Peoples Gas Bidg 
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Si licit 
As shown in the illustration the Lincoln 


Are Welder consists of four simple parts: 


1. A standard motor to be driven by the 
shop power lines. 


This motor in turn drives a generator 
specially designed to deliver welding 
current. 


The stabilizer acting as a _ reservoir 
of current. 


A simple switchboard for control of 
current. 


Put the picture of any 
other welding appara- 
tus alongside this Lin- 
coln Welder and it will 


tell its own story. 


Generator Motor Switchhoard Stabilizer 


THE LINCOLN ELECTRIC COMPANY 


General Offices and Factory, Cleveland, Ohio 


THE LINCOLN ELECTRIC CO. OF CANADA, LTD., TORONTO-MONTREAI 
European Representatives, ALLEN LIVERSIDGE, LTD., LONDON 
Branch Offices 
Bostor Charlotte, N. C. 

Buffalo 
Cincinnat ‘ort forth, Texas 
Chicag os Angeles 


EUROPEAN REPRESENTATIVES 
Allen.Liversidge, Ltd., London, England 
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Essentials for Safe and Reliable Electric Arc Welding 


WANAMAKER COATED ELECTRODES 
and TECOR ACCESSORIES 


Write for Booklet 


TRANSPORTATION ENGINEERING CORPORATION 


15 PARK ROW 327 S. LA SALLE STREET 
NEW YORK 


CHICAGO 








ACETYLENE FROM CAKES 


The most modern, efficient and safest source e 
of acetylene supply—Carbic CAKES. Wey 
- ils 


. . ~ . \W/  - 
Not an experiment. Hundreds of Carbic gen- THE 5C 
erators using Carbic are in daily use on all . 


- 
—_ 
— 


kinds of welding and cutting work. SYSTEM 
The use of Carbic Cakes permits an ease of | 


handling, a convenience and a safety not other- 
wise obtainable. 


Acetylene from Carbic costs less than one-half 
as much as compressed acetylene and only a 
few drums of cakes carried in stock insure a 
large supply of gas on hand at all times. 


CARBIC MFG. CO. 


Duluth, Minn New York, 141-149 Centre St. 
Boston, 27 School Street Chicage, 565 W. Wash. Bivd. 


Carbic low pressure, Th Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colorade 
lane ot. Woodward, Wright & Company, New Orleans, La. 
200 Iba 
to wire 2 — Offices and Representatives in other principal Cities 
Laboratories. 











EMBLEM 
All members of the Society are privileged to wear the 
Society emblem. Emblems may be obtained in two styles 


from the Secretary ’s office. 


Priee, gold-filled. 75e.. 14-K. gold, $5.00 
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PAGE HIGH CARBON 
WELDING WIRE 


_— TALIS switch points, eu... <i best b built up 


to their original condition with 
Welding Wire. Hardness tests point con 
fact that surfaces welded with Page High 
offer wearing qualities more than equal 
metal. You will find that Page High 
Wire contributes appreciably to thx 
maintenance 
Page High Carbon Welding Wire 
building up other High Carbon steel 
lires, Buffers, etc 
PAGE STEEL & WIRE COMPANY 
BRIDGEPORT, CONN. 
District Sales Offices 


CHICAGO, NEW YORK, PITTSBURGH, SAN FRANCISCO 


An Associate Company of the American Chain Co., Inc 
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Users of G-E Welders 


Atchison, Topeka & Santa Fe R. R. 
Atlantic Coast Line R. R. 

Baltimore and Ohio R. R. 

Big Four R. R. 

Canadian Pacific R. R. 

Central New England R. R. 

Central Railroad cf New Jersey. 
Chicag>, Milwaukee & St. Faul : 
Colorado and Wyomirg R. R. 

Denver and Rio Grande R. R. 

Detroit and Mackinac R. R. 

Eastern moon yg A R. R. 

Grand Trunk R. 

Grasse River R. R 

Gulf, Colorado and Santa Fe R. R. 
Internatic onal & Great Northern R. R. 
Lehigh Valley R. R. 
Los Angeles and Sa't Lake R. R. 
McCloud River R. R 

Michigan Central R. R. 

Missouri and Texas Rwy. of Texas. 
Missouri, Kansas and Texas R. R. 
New York Central R. R. 

New York, Chicago and St. Louis R.R. 
New) York, New Haven & Hartford 


New York, putas =e Western R. R. 
Northern Pacific R , 
Panhandle and Need Fe. 
Pennsylvania R. 

Seaboard Air Line R. R 
Southern Pacific R. R. 

Ulster and pomwere R. R. 
Union Pacific R. 

Vi irginian Ry. Con 

West Virginia Northern R. R. 
Western Pacific R. R. 
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A Recommendation 


Worth-while savings are being ef- 
fected by leading railways thru the 
successful use of G-E Welders. The 
Santa Fe finds G-E Electric Welding 
Equipment so much to its liking that 
this railroad is using over 80 G-E 
Welding Sets. 


G-E engineers have thoroughly 
studied the application of electric 
welding to the various needs of rail- 
road shops, roundhouscs, etc.—and 
have developed several types of weld- 
ing equipment to accomplish the 
work required. 


For completes welding service the 
General Electric Company offers 
single-operator and multi-operator 
units, portable and stationary, also 
semi-automatic and full automatic 
welders. Ask the nearest G-E Sales 
Office for complete information. 


General Electric Company 
Schenectady, N. Y. 
Sales Offices in all Large Cities 


GENERAL ELECTRIC 
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” ©6©Welding Rods 


and Wires 


LEKTROX SWEDOX NICKOX CYLKOTE 
NONOX SWEDOX KROMOX MANKOTE 


RAILOX 
ARC CARBOX MANGANOX TOBIN BRONZE 


GAS CARBOX STEELKOTE BRAZOX 
CASTOX LEKKOTE BRONZOX 
VANOX ALUMINOX MANGANESE BRONZE 


The above list of Welding Rods covers the American Welding Society's Specifications 
E-No. 1A, E-No. 1B, E-No. 1C, G-No. 1A—Folio Nos. 1-E and 1-G, and a large 
variety of other analyses developed by us for special purposes. 


Put your welding problems up to our experts—(Demonstrations will be made where- 
ever possible.) Free samples of any rod sent upon request. 


| 


Chicago Office and Detroit Office and 
Warehouse Warehouse 

127 North Peoria St. Gpttttal Sieel Se ite Company ®=!evve & Warren Aves 

| CHICAGO, ILL. DETROIT, MICH. 

| Phone Haymarket 7400 Phone Melrose 4032 
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ROEBLING WELDING WIRE 


CONFORMS TO THE SPECIFICATIONS OF THE 
AMERCAN WELDING SOCIETY 





Roebling Welding Wire gives satisfactory 
service and demonstrates its efficiency and 
reliability. Exacting tests have proven 
that it possesses those qualities essential 
to good welding. 


seneevecees 


If you are not using Roebling Welding 
Wire, it amply merits your consideration. 


Roebling copyrighted trade-mark JR stamped on each ELECTRODE 


JOHN A. ROEBLING’S SONS CO 
TRENTON NEW JERSEY 
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ANOTHER R£80 SCOOP 


Five years ago the Bastian-Blessing Company 
announced the developement of a torch guaranteed 
not to flashback. That announcement was the 
beginning of a new era in torch construction. 
Since that time we have been complimented by 
many infringers and near-infringers. 

It is our policy to keep the REGO line m 
its position of leader in efficiency and adaptability 
in the welding industry. In line with this policy 
we have developed a new series of torches of goose 
neck construction. We don’t claim that ours is the 
firs: goose neck torch but we do claim that ours 
is the first goose neck torch that embodies all of 
the follow:ng features: 






























1. A construction guaranteed agaist flashback; 

2. Elimination of the objectionable and some- 
(imes dangerous feature of mixing in the 
handle; 

3. Elimination of the necessity of constant change 
of mixing chambers. 

4. Wide range of tips that are easily inter- 
changed; 

5. Substantial in all of its details. 

6. Real honest-to-goodness nickel copper heat- 
resisting tips (not copper coated brass) ; 

7. Taper drilled tips that develop long perfectly 
neutral cones. 








For Service Use a 


REGO GOOSNECK WELDING TORCH 


Distributed Nationally By 






Kentucky Oxygen Hydrogen Co., Logan St. & Goss Ave Lewisville, Ky. 
Weldox Equipment Ce., 3 Millard Ave., N. Tarrytown, WN. Y. 
international Oxygen Ce.. 796 Frelinghuysen Ave Newark, WN. J. a 
Gas Preducts Ce., Columbus, Ohie. i 
Memphis Oxygen Co.., 682 Se. Main St.. Memphis, Tena. 
St. Paul Welding & Mfg. Ce., 174 W. Third St. St. Paul, Mina. 
Aeme Oxygen Co.. Pershing Rcad at Racine Ave Chicago. iit. 
Welderaft Equipment Ce., 2723 Liberty Ave.. Pittsburgh, Pa 
125 W. Austin Ave.. Chicage, ttl. 














1924] ADVERTISING 


103 











Exceptionally Simple and Reliable 
Method of Rail Bonding 


UNA Bonding possesses many remarkable features. 
Let us send full details for your consideration 


Rail Welding & Bonding Company 
Cleveland, Ohio 


“UNA Joints” 
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MILBURN 


| Efficiency and economy of gasses are achieved in Milburn 
Welding and Cutting Apparatus. 

Welding Torches Acetylene Generators Regulators 
Cutting Torches Compressing Plants Accessories 
Send for Catalog No. 354 
THE ALEXANDER MILBURN COMPANY 














‘« 1416-28 W. Baltimore Street Baltimore, Md. 
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MACHINEABLE WELDS IN CAST IRON 


have been accomplished the world over with Wilson Color-Tipt 
Welding Metal Grade No. 12. — — — — Why not for you? 


WILSON WELDER AND METALS CO. 
NEW YORK, N. Y. 
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TORCHWELD DEPENDABLE EQUIPMENT 


The record made by Torchweld Products for durability, safety 
and economy under all sorts of working conditions have established 
them with users of welding and cutting equipment as being at all 
times DEPENDABLE. 

Torchweld Apparatus and Accessories are fully described in 
our Catalog No. 23. Send for your copy. 


TORCHWELD EQUIPMENT COMPANY 


224 NORTH CARPENTER STREET CHICAGO, ILLINOIS 
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Best adapted for Heavy 


Sections because shrinkage 
strains avoided. 


BUILT-UP 
A “BUILT-UP” WELD - 
WELD — Sbhrink- x \ e 7 
age of layers | 
resis‘ed by those 
already solidified, | 
tending to cause a 
| strains and , 
failure. SECTIONS 

TO BE WELDED 


/_METAL & THERMIT CORPORATION 


120 BROADWAY, NEW YORK 


|} BOSTON PITTSBURGH CHICAGO TORONTO SO. SAN FRANCISCO 
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THERMIT A THERMIT 
WELD — Made in 
one operation. 
Only one shrinkage 
which can be 
allowed for in 
advance. 
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~t . | “THE UNIVERSAL WELDING MACHINE” 
y* The Only Really Portable Machine 


ARE YOU AWARE that our machine 


can be made to operate from any 


INDUSTRIAL POWER SUPPLY A. C. or D. C. 


Electric Arc Cutting & Welding Co. 
152-56 JELLIFF AVE., NEWARK, N. J. 












































Successful Application 
of the 


Arc Welding Process 


depends on proper selection of the most suitable 
equipment . 


ee 
Burke Equipment 


is reliable, economical to operate and so 
simple as to require little attention from 
the aperator. 


Bulletin No. 127 sent on request 


BURKE ELECTRIC CO. 


Manufacturers of 
ELECTRIC WELDING OUTFITS 
and 
ELECTRIC MOTORS AND GENERATORS 
FOR ALL PURPOSES 


MAIN OFFICE AND WORKS, ERIE, PA. 


- Service-Sales Offices 
New York Detroit Philadelphia 
Pittsburgh Cleveland Buffalo 


Sales Agencies 
Kansas City Cincinnati Milwaukee 
W. T. Osborn Underwood Elec. Co. Fred H. Dorner 
Chicago ok 
Western Welding San Francisco 
& Equip. Co. Coast Equipment Co. 












































Anythingand Everything 
For Oxyacetylene Welding and Cutting 


Public faith in a product is a reflection 
of faithful performance. Thus, con- 


sistently, have Airco Oxygen and 
Airco Acetylene built up good- will 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen and Airco Acetylene and other 
Airco and Airco-Davis-Bournonaville products—Controls 
the Manufacture and Sale of National Carbide. 

Air Reduction Sales Company maintains its own Apparatus 
Repair Shop in each Airco District Office city. 

Home Office: 42 MADISON AVE., NEW YORK, N. Y. 
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